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MINIMUM CHARGE DECISIONS BY THE MASSA- 
CHUSETTS COMMISSION. 


An important decision respecting the minimum monthly 
meter charge of the Edison Electric Illuminating Company 
of Boston has been handed down by the Massachusetts Gas 
and Electric Light Commissioners, acting under an appeal of 
Joseph J. Leonard and others, and following severai hearings 
on the matter which developed considerable information of 
technical interest. The petitioners are customers of this com- 
pany, with offices scattered through one of the larger build- 
ings of the city, and they claimed that the minimum meter 
charge of $1.00 per month per meter is excessive, and should 
be reduced or abolished. The petitioners conceded during the 
hearings, however, that some, though lesser, minimum 
charge was reasonable. 

The Commissioners state that the charge is, strictly speak- 
ing, one imposed upon all customers whose actual consump- 
tion falls below a certain amount. It appears to be as much 
for the purpose of raising revenue as the price per kilowatt- 
hour in foree for energy consumed. As a revenue producer, 
however, the minimum monthly charge is almost a negligible 
factor. In the case of the Boston company, the receipts from 
this charge in 1908 were only $20,000 out of $4,000,000 total 
revenue. 

Regarding the company’s arguments, the Board sum- 
marizes them under two headings, first, that the minimum 
charge was essential to return the actual expense due to the 
maintenance of a meter, and second, that it saves the com- 
pany from a costly and substantial increase in dead invest- 
ment. The company figured that the annual expense of main- 
taining a meter for a customer paying a minimum monthly 
charge was $7.25, to which should be added forty kilowatt- 
hours at the prevailing maximum net rate, or $4.80 worth of 
energy per year, making the total cost of meter maintenance, 
ineluding fixed charges, testing, repairs, reading, deprecia- 
tion and loss of lamps, accounting and billing, postage and 
stationery, $12.05 per annum. This consumption of forty 
kilowatt-hours per year arises from the excitation of the 
shunt coil of the meter so long as the instrument is con- 
nected to the company’s lines, and the company argued that 
it was fair to charge for this, not the cost of the energy at 
the busbar of the generating station, or even at the con- 
sumer’s terminals, but the revenue which the company 
might have derived from its sale, since all current which 
was thus diverted to excite the meter field was then and 
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there forever lost as a source of income to the system. The 
Commissioners emphasize, however, the great difficulty of 
accurately determining the average expense of maintaining 
a meter on the premises of a consumer who uses little elec- 
tricity, quite apart from the possibility of getting an aver- 
age figure for the maintenance of the meters on the system 
as a whole. 

The Board says, in regard to the effect of the minimum 
charge in preventing the accumulation of dead investment, 
that there is a real and important purpose of the charge. 
Nevertheless, it holds that the company is bound to supply 
even small and occasional users without imposing a minimum 
charge unreasonable and prohibitive in amount. The Com- 
missioners regard the minimum charge, especially on a large 
and well-established central-station system, as of more conse- 
quence to the general body of the consumers than to the com- 
pany itself; for, if there should be a too rapid growth of a 

. company’s business where under present conditions no sub- 
stantial demand exists, the promotion of electrical applica- 
tions and use may be hampered. Respecting the present 
charge the Board states that no increase in the amount should 
be allowed, and that a smaller amount might be desirable. 
Whatever hardship arises comes mainly because the charge 
is imposed in certain months without regard to the fact that 
the same customer may use considerable electricity in other 
months and throughout the year on an average of more than 
the monthly minimum. 

Again, the Commission points out that there has been a 
law on the Massachusetts statute books for about twenty years 
permitting the imposition of a minimum charge of $7.00 per 

The law states that ‘‘no charge for the 

use of a meter during any portion of any twelve consecutive 


year for a gas meter. 


months shall be made if the consumer during said time uses 


’? There has been no serious 


gas to the value of seven dollars. 
demand for the repeal or modification of this law since its 
enactment. 

The Commissioners show that the reasons for permitting 
a charge in the gas business have even greater force in elec- 
trical supply. Certain elements of cost are relatively greater 
in electrical service. Hence the Board recommends that if the 
company shall continue to impose a minimum monthly charge 
upon its customers who pay the maximum prevailing net 
price, such charge shall not exceed $1.00 per month per meter ; 
and that, if on any June 30th it shall appear that a customer 
has, by reason of the minimum charge, paid or become liable 
to pay during the year immediately preceding an amount ex- 
ceeding the minimum monthly charge multiplied by the num- 
ber of months in which he has been a customer of the com- 
pany and an average price for metered electricity exceeding 
the prevailing maximum net price per kilowatt-hour, the 
company shall refund all such excess. 

It may be noted in conclusion that the Board states that 


nothing in its recommendation is to be construed to require 
the. company to render its service at an average price per 
month less than the minimum monthly charge or at an aver- 
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age price per kilowatt-hour less than the prevailing maximum 
net rate. 


The Gas and Electric Light Commissioners of Massachu- 
setts have also rendered an important decision on another 
phase of the same subject, this being a case involving the 
minimum electric rates in use in the town of Leominster. 
Both the facts and the conclusion of the Commissioners are 
sufficiently stated in the following quotations from their opin- 
ion: 


“On May 29, 1909, * * * the Board recommended 
that on and after the first day of June, 1909, the net price 
charged by the Leominster Electric Light and Power Com- 
pany for electricity shall not exceed sixteen cents per kilo- 
watt-hour. * * * 


‘“‘It appeared that on June 1, 1909, the company dis- 
continued the schedule of prices for commercial lighting 
* * * and adopted, in place thereof, a gross price of 
eighteen cents per kilowatt-hour, with a discount of two cents 
per kilowatt-hour for prompt payment and a minimum 
monthly charge of $1.00. No change was made in the power 
rates, which are set out in detail in the Board’s decision, and 
include a monthly service charge based upon the horsepower 
of the customer’s motor, independent of and in addition to. 
the charge for the current consumed. * * * 

‘In illustration of the effect of this method of charging, 
it appeared that for the month of June the town was charged 
$1.00 for a school-house to which no electricity was supplied, 
$1.00 for a stable to which three kilowatt-hours of current 
were supplied for light, $5.54 for another school-house to 
which eight kilowatt-hours were supplied for power, and 
$5.77 for the same school-house to which thirty-four kilowatt- 
hours of energy were supplied for power through another 
meter. * * * The important question is whether or not 
the company is now fairly complying with the recommenda- 
tion of the Board. 

‘‘During the hearings in the original case there was no- 
complaint of the minimum monthly charge of $1.00 made to 
A charge of this character is a 
common feature of electric light schedules. 


the lighting customers. 
It is not a serv- 
ice charge or meter rent imposed in addition to the actual 
The monthly service charge 
It is 
plain that this charge may, indeed has in two cases already 
described, compelled a small user of power to pay much 


charge for current. * * * 
made to power customers is of a different character. 


more than sixteen cents per kilowatt-hour for electricity sup- 
plied by the company. Complaint was made of this charge 
at the hearings in the criginal case and was met by the com- 
pany, to some extent at least, by raising a questicn as to the 
Board’s jurisdiction over rates for this kind of supply. 
‘*This question was considered and discussed in the de- 
cision of the original case. 'The Board pointed out that its 
duty under the statutes seemed to be to determine ‘the fair 
price at which the company is bound to supply electricity te 
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any one who may apply for whatever use,’ and that if there 
are to be differentials in rates, ‘they must be upon the initia- 
tive of the company rather than the Board.’ * * * In 
view of these facts any scheme of rates which, otherwise than 
through the monthly minimum charge of $1.00, may in its 
operation cause the price of electricity for any use to exceed 
sixteen cents a kilowatt-hour, is not, in the opinion of the 
Board, a fair compliance with its recommendation. * * * 
The Board therefore recommends, in furtherance of its deci- 
sion of May 29, 1909, that the company immediately offer to 
sell electricity for any use at a net price not to exceed six- 
teen cents per kilowatt-hour, with such minimum monthly 
charge not exceeding $1.00 per month as it is now employing 
with respect to its lighting customers; that the company ad- 
just with its customers, who elect to be served at the rate 
fixed by the Board, any excess actually charged them over 
and above the amount which they would have been charged 
had the foregoing recommendation been put in foree on June 
1, 1909; that, if a customer elects to be served under such 
other schedules for light or power as are now or may here- 
after be in force, whenever the charges for such service for 
any year thereunder aggregate more than sixteen cents per 
kilowatt-hour for the elctricity so supplied to him, the com- 
pany shall restore to him such excess; and that the company 
shall, as promptly as is consistent with the fulfillment of cur- 
rent contracts, if any exist, discontinue giving or offering any 
advantage to one customer not open to all who enjoy or seek 
the company’s service under like conditions.’’ 








THE PROPULSION OF STEAMSHIPS. 


Much has been written of late on the subject of steam- 
ship propulsion, and many excellent papers have recently 
been read before the various engineering societies showing 
forth the possible advantages of systems involving more 
or less radical changes from existing practice. The remark- 
able performances of some recent ships fitted with steam 
turbines, have elicited a great deal of praise from the advo- 
cates of the steam turbine, and much criticism from some 
others who are not so enthusiastic. 

Two noteworthy contributions to the controversy ap- 
pear on other pages of this issue,—one an article by Engi- 
neer Vice-Admiral H. J. Oram, of the British Navy, on ‘‘The 


»? 


Electric Propulsion of Ships,’’ extracted from his presiden- 
tial address, ‘*Propelling Machinery of Warships,’’ deliv- 
ered at the recent inaugural meeting of the Junior Institu- 
tion of Engineers, in England,—and the other an article 
entitled ‘‘The Melville and Macalpine Reduction Gear,’’ 
the material for which was obtained mostly from a pamph- 
let written by Mr. George Westinghouse, head of the 


Westinghouse companies in America. Both of these men 


are unquestionably of the highest authority. 

Vice-Admiral Oram, while elucidating no new features 
in the problem of the electrical propulsion of ships, pre- 
sents a remarkably dispassionate and critical review of the 
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situation, and his observations will be read with much in- 
terest. 


Mr. George Westinghouse also speaks with the weight 
of much authority, although some of his observations on 
the performances of steam turbines already installed in 
large steamships, are not quite in accord with the facts of 
the case. For instance, in the pamphlet referred to above, 
Mr. Westinghouse says: ‘‘From the best information ob- 
tainable, it is believed that the steam consumption of the 
Mauretania and Lusitania cannot be less than 14.5 pounds 
per shaft horsepower per hour, while it has been demon- 
strated beyond question that in turbines of similar capacity 
operating at speeds which the reduction gear makes pos- 
sible for marine service, the steam consumption does not 
exceed 11.0 pounds per shaft horsepower per hour.’’ 

This would seem to infer that the best type of steam- 
ship turbine was not capable of working at an efficiency 
greater than 14.5 pounds of steam per shaft horsepower 
per hour, whereas Vice-Admiral Oram, in another part of 
his presidential address to the Junior Institution of Engi- 
neers, states that in the three British warships of the 
Indomitable class, an efficiency of 12.0 pounds of steam per 
shaft horsepower per hour is attained with the engines 
working at full power. This would not, however, invali- 
date Mr. Westinghouse’s claim that the reduction gear 
would not effect a considerable economy, although it would 
appear that the economy would not be quite so great as he 
supposes. Of course the real problem, with warships hav- 
ing turbine engines, is the present apparent necessity for 
separate cruising turbines, which, if the reduction gear 
were employed, would not be needed. 

Although the results attained by the Melville and 
Macalpine reduction gear are undoubtedly phenomenal, it 
is impossible to state definitely at this time whether or not 
the gear would be successful in a prolonged test under 
actual working conditions as obtain at sea. Until such a 
test has been carried out for many months on a sea-going 
vessel of great power, it is questionable whether existing 
and projected shipbuilding plans will be much disturbed. 

The same remarks also apply to the various electrical 
methods of ship propulsion that have been proposed, al- 
though much is expected of designs employing producer 
plants and internal-combustion reciprocating or turbine en- 
gines coupled by electrical generators and motors to the 
propellers. However, there is no means of knowing how 
any of these things will work until they are tried. 

Mr. Westinghouse’s performance in proposing and 
financing the proposition of evolving a workable reduction 
gear, is much to be commended, and it is to be hoped that 
his efforts and those of the clever inventors he has spon- 
sored, will ultimately be crowned with the success they 
deserve. Even if the gear should not be an unqualified 
success at sea, there seem to be plenty of opportunities for 
it in machine shops and factories on land. 
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Marconi’s Work in Wireless Teleg- 
raphy Rewarded by Nobel Prize. 
The Nobel prize for physics has this 

year been awarded to William Marconi 
for his extended researches and devel- 
opments of wireless telegraphy, and also 
to Professor F. K. Braun of Strasburg 
University, Germany, for his researches 
in radio-activity. The Swedish Acad- 
emy of Science, to which is given the 
duty of annually selecting the scientists 
and great public leaders whose work 
has been of the greatest value to the 
human race, was unable to decide in 
regard to the prize for physics between 
these two men, and therefore decided to 
award the honors between them. 


This prize amounts annually to about 
$40,000. Since it was divided this year, 
each of the two recipients will receive 
$20,000. The prize will be awarded for- 
mally on December 11 at Stockholm, 
Sweden. 

The honor that has come to Mr. Mar- 
coni is a peculiarly appropriate recog- 
nition of his very effective work in de- 
veloping wireless telegraphy. The main 
facts connected with his career are com- 
mon knowledge. 

William (Guglielmo) Marconi was 
born April 25, 1874, near Bologna, Italy. 
Before he had reached the age of twenty 
he was already something of an in- 
ventor, as he had devised an apparatus 
by which he sent signals through the 
walls of his father’s house without the 
use of any connecting wires. In the 
few years following 1894 he lent him- 
self entirely to his experiments on wire- 
less telegraphy, and when he went to 
England in 1897 he was already pre- 
pared to send messages five miles. Since 
that time the extension of the distance 
that could be covered has been pro- 
gressing steadily with improvements in 
his apparatus. October 17, 1907, was 
marked by the beginning of regular 
transatlantic communication by means 
of wireless telegraphy between the Mar- 
eoni stations at Clifden, in Ireland, and 
at Glace Bay, Nova Scotia. The work 
of Marconi and the importance of 
wireless telegraphy attracted consider- 
able attention when the steamer Repub- 
lic was saved through the aid of wire- 
less telegraphy after a collision last 
winter. This showed the immense value 
of the radio-graphie equipments for all 
maritime vessels. Although many have 
taken prominent parts in the rapid 
progress of wireless telegraphy, to Mar- 
eoni doubtless belongs the greatest 


credit for making it a commercial suc- 
cess. 
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Lectures at the Stevens Institute. 


The Stevens Institute of Technology, 
Hoboken, N. J., possesses an enterpris- 
ing engineering society which is affili- 
ated with the American Society of Me- 
chanical Engineers. This society has re- 
cently issued a neat little pamphlet con- 
taining a programme of lectures an- 
nounced for the session of 1909-1910. 
This list of lectures is so good that the 
dates ahead are given in full below, 
and it will be noticed that the speakers 
are nearly all men of national promi- 
nence in the engineering industries: 


December 14, “Essentials of Naval Effi- 
ciency in an Age of Engineering,’ by Rear- 
Admiral G. W. Melville—January 4, “Engi- 
neering Efficiency,” by Henry G. Stott.— 
January 11, “Warfare of the Future,” by 
Hudson Maxim.—January 18, “Features of 
Electrical Development,” by T. Commerford 
Martin.—February 8, “Pavements for City 
Streets,” Samuel Whinery.—February 15, 
“Power Plant Economies,’ by David S. Ja- 
cobus.—February 21, “The Engineer as a 
Manager,” by Henry L. Gantt.—March 1, 
Lecture by John F. O’Rourke.—March 8, 
“Automobiles,” by Herman F. Cuntz.— 
March 15, Lecture by W. J. Hammer.— 
March 22, “Arts and Industries of the Ori- 
ent,” by Charles R. Richards.—March 31, 
“The Gyrostat and Its Applications,” by 
George V. Wendell.—April 5, “The Theory 
of Gyroscopic Motion,” by Louis A. Martin. 
—April 12, “Methods and Systems in Rela- 
tion to Handling Concrete Work,” by Frank 
B. Gilbreth.—April 19, “Notable Examples in 
Modern Coustruction,” by John C. Ostrup.— 
April 26, “Development of the New Navy,” 
by Naval-Constructor David Watson Taylor, 
U. S. N.—May 3, “Immortality,” by Charles 
F. Kroeh.-May 10, “The Contributions of 
Photography to Our Knowledge of the Stel- 
lar Universe,” by John A. Brashear. 

Each lecture is timed to begin at 4:10 


p. m., and it will be noticed that all 
the above dates are on Tuesday. 


—_e-o> 


Denver Electric Club Organizes. 

Following the excellent practice of 
the electrical men in our large centers to 
organize into clubs for weekly meetings 
of a social and business character, the 
leaders of the electrical fraternity in 
Denver have started a movement for the 
organization of the Denver Electric 
Club. The originators of the idea were 
C. F. Oehlman, of the Denver Gas and 
Electric Company, and J. B. Griffith, 
of the Nernst Lamp Company’s Denver 
office. At a luncheon held at the Cha- 
teau Lafayette in Denver, on December 
1st. the project took definite shape and 
was enthusiastically received by an ag- 
gregation of nearly thirty prominent 
representatives of the Denver electrical 
interests who were present. It was de- 
cided to hold the first regular meeting on 
December 8 in connection with a lunch- 
eon to be given at the Kaiserhof Hotel. 
At this meeting the organization will be 
perfected and the officers elected. 
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New York Public Service Commission 
Appropriation. 

To carry on its work next year ind 
perform the duties prescribed under 
the law of 1907, the New York Public 
Service Commission, First District, has 
laid before the Board of Estimate and 
Apportionment of New York city a 
requisition for $1,093,274. The letter in 
which this sum is asked for details the 
chief classes of expenditure by the 
commission. For special purposes the 
sum of $58,300 is asked, and $25,000 
for contingencies, but apart from the 
regular maintenance charges the great 
bulk of the total, amounting to $931,- 
994, is to be apportioned to the class 
which includes executive, engineering, 
statistics, franchises, gas and electri- 
city, legal and transportation bureaus, 
salaries and disbursements, including 
stationery, library supplies, printing, 
maps, plans and engineering supplies. 

The grand total to be provided by 
the Board of Estimate does not, how- 
ever, cover the entire cost of the com- 
mission, as the salaries of the mem- 
bers of he commission, their counsel 
and secretary are paid by the State of 
New York. The commission further 
states that no estimate can be made 
now and additional requisition will be 
necessary hereafter for the expenses 
of legal proceedings in getting con- 
sents for rapid transit routes and oth- 
er incidental charges. 


orm 





A New Long-Distance Transmitter. 

The London Electrician, quoting the 
Austrialian Mining Standard, states 
that M. Moloney, of the staff of the 
Auckland (N. Z.) telegraph office, has 
invented, in conjunction with John Ross, 
of the Christchurch (N. Z.) office, a 
long-distance telephone transmitter 
known as the ‘‘tandem looseback,’’ 
which he proposes to place before tele- 
phone experts in England. The trans- 
mitter is a device constructed on the 
principle of the human ear, and it is 
claimed for it that by means of it long- 
distance telephoning is greatly facili- 
tated, and for ordinary use conversa- 
tions can be carried on in whispers by 
persons using the telephone in crowded 
rooms where others are talking. It is 
Mr. Moloney’s intention when in Eng- 
land to ascertain whether or not his in- 
vention has been forestalled, and, if 
not, to place it on the market. It is 
also stated that Mr. Ross intends visit- 
ing the United States in order to place 
the invention before the telephone com- 
panies in this country. 
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INTERNATIONAL INDEPENDENT 
TELEPHONE ASSOCIATION. 





ANNUAL CONVENTION AT CHICAGO, DE- 
CEMBER 7, 8 AND 9.—FIRST DAY’S 


PROCEEDINGS. 





In view of the recent mergers and 
rumors of combinations that have 
aroused the independent telephone in- 
terests throughout the country, the 
annual meeting of the International 
Independent Telephone Association, 
which began on December 7 at the Au- 
ditorium Hotel, Chicago, Ill., has at- 
tracted an unusual amount of interest. 

The meeting, at which about 200 
members were present, was opened by 
Vice-President P. C. Holdoegel, who 
introduced B. J. Mullaney, secretary to 
Mayor F. A. Busse of Chicago. Mr. 
Mullaney’s short address of welcome 
to the association was responded to by 
Hon. E. B. Fisher of Grand Rapids, 
Mich., who has for many years been 
associated with the development of the 
telephone business. 

Owing to the death of his business 
partner, President E. H. Moulton, of 
Minneapolis, Minn., was unable to be 
present, and therefore the secretary was 
called on to read the presidential ad- 
dress, which was a report of the prog- 
ress made in the past year. The figures 
presented were in part obtained from the 
United States census and showed that 
the year 1909 was the most important 
in telephone development of any dur- 
ing the past twelve years. 

It was an unexpected pleasure to 
hear Herbert H. Houston, vice-presi- 
dent of the Doubleday-Page Com- 
pany, on the subject of advertising the 
telephone business. After giving some 
figures on the amount of advertising 
the Bell Telephone companies have 
been carrying, he gave estimates on 
the probable cost of an advertising 
campaign which could be carried out 
by the independent association. 

The afternoon session was set apart 
as a technical and operating confer- 
ence. Gansey R. Johnson read an out- 
line programme of the session and 
mentioned a few papers which would 
be presented. The programme proper 
was opened by a talk on ‘‘Scientific 
Business Methods,’’ by Harry N. Tol- 
les of the Sheldon School of Chicago, 
in which he mentioned various ways 
of increasing the efficiency of the per- 
sonnel of a company through sales- 
manship education. 

The subject of education was dis- 
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cussed further by Prof. Arthur Bessey 
Smith, of Purdue University, in a pa- 
per on ‘‘The Telephone and the 
School.’’ Professor Smith deplored 
the fact that the independent com- 
panies did not secure enough techni- 
cally educated men, who could doubt- 
less aid the company to a considerable 
extent. 

Professor Volney D. Cousins, also of 
Purdue, read a paper on ‘‘Telephone 
Problems and Suggestions,’’ in which 
he impressed the value of practice as 
a necessary addition to the technical 
training of an apprentice. Some tele- 
phone companies already offer such 
apprenticeship courses. 

Following along the educational line 
Kempster B. Miller dealt with the 
‘‘Eeonomy of Proper Engineering,’’ 
showing how such engineering could 
he carried out by properly trained 
men. When the properties of a tele- 
phone company are not showing proper 
dividends, it is the duty of the engi- 
neer to gradually bring about operat- 
ing conditions which will allow of a 
better profit. Forecasts of the service 
expected in five or in twenty years 
must be made, and the equipment must 
be such as to meet this service demand 
with the least alteration. 

After a brief discussion of Mr. Mil- 
ler’s paper the meeting was adjourned 
until Wednesday morning. 

The report of the Wednesday and 
Thursday sessions of the convention 
will be given in the next issue. 


~~ 
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Telephone Inquiry in New York. 

An investigation of the companies 
doing business in the city of New 
York is now in progress, and, from 
the amount of work mapped, will 
probably last six weeks longer. The 
committee, composed of Senator 
George A. Davis of Buffalo, Senator 
James Frawley of New York city, and 
a number of others has been appointed 
to examine conditions carefully and to 
decide whether telegraph and tele- 
phone companies should be subject to 
the Public Service Commission. 

Any officials of the various compa- 
nies can, by act of Legislatue, be com- 
pelled to appear before the committee 
and must on request allow inspection 
of the company’s books. Furthermore, 
any subscriber who has a real or ima- 
ginary grievance is invited to ex- 
plain it. 

The recent telephone merger, which 
involved a $50,000,000 bond issue, is 
also to be investigated with respect to 
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the possibility of over-capitalization 
and the benefits to be derived by the 
public from the combine. Should it 
be found that the Western Union and 
the Postal Telegraph companies are 
working under a secret rate agree- 
ment the committee is at liberty to 
recommend steps toward the breaking 
up of the combine. 
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Telephoning En Tour. 

Something new in telephone work 
during an automobile run was developed 
the other day in Texas. One of the 
numerous reliability runs was conducted 
between San Antonio and Dallas. 
Among the entrants was D. A. Walker, 
the president of a telephone company, 
with a big Rambler car carrying a port- 
able telephone. 

By means of a long fishing pole with 
a hook at the end Mr. Walker was en- 
abled at any time to ring up any con- 
necting point along the lines without 
getting out of his ear. 

The usefulness of this member of the 
touring party can be appreciated by 
some of the things which Mr. Walker 
did for the party en route. One day, 
while many miles from any station, he 
made arrangements for the Governor of 
Texas to be entertained by the auto men 
at dinner where the night stop was 
made. If the car broke down the wire 
along the roadside was tapped and 
messages for relief were promptly sent. 
Points ahead were kept well informed 
of the progress of the cars, from time 
to time, and the usefulness of the plan 
was demonstrated many times. 

+e 
Manhattan Bridge Opening. 

It is announced that the roadway of 
the new Manhattan Bridge connecting 
the boroughs of Manhattan and Brook- 
lyn, New York city, will be opened on 
December 24. No elaborate celebration 
in connection with the event has been 
planned. The mayor and several city of- 
ficials will be driven across the roadway, 
and it will then be thrown open for 
vehicle traffic. Neither the footpath nor 
the railroad tracks will be ready for 
some time. 

The work of changing the grade of 
the Second Avenue Elevated road so as 
to permit the bridge to cross over the 
tracks in Division Street has been com- 
pleted. 

Nothing has been done regarding rail- 
road transportation across the new span. 
The plans provide for eight tracks, two 
on each side of the roadway. 
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November Meeting Pittsburg Electric 
Boosters’ Club. 

A brief mention of the meeting of 
the Pittsburg Electric Boosters’ Club 
that was held on November 29, was 
made in these columns last week. 
Further details regarding this meeting 
and about this unique club have been 
received and from these the following 
has been prepared: 

The Pittsburg Electric Boosters’ Club 
includes in its membership representa- 
tives of all of the electrical interests in 
Greater Pittsburg. It is organized on 
the lines of similar clubs in other cities, 
and yet embodies in its essentials distinc- 
tive points among which may prove of 
interest the designations given to its of- 
ficers, who are as follows: L. J. Kiefer, 
master controller; A. H. Harris, auxili- 
ary master controller; Ludwig Hommel, 
recording wattmeter; C. B. Cushing, 
master electrotype. 

The elub has monthly meetings, usu- 
ally spoken of as ‘‘short-cireuits,’’ and 
a weekly dining club. About 150 mem- 
bers were present at the meeting, which 
was held at the Hotel Duqnesne in Pitts- 
burg. 

A. P. Munning, the general sales 
agent of the Cutler-Hammer Manufac- 
turing Company, addressed the club on 
this occasion on the subject of ‘‘Seven- 
teen Years of Development in the Con- 
troller Industry.’’ In introducing Mr. 
Munning, President Kiefer referred to 
his long connection with this phase of 
the art, dating from 1892. 

The speaker first touched on the fact 
that with the development of power-sav- 
ing appliances when used with electric 
motors, the question of proper control- 
lers had become so important as to prac- 
tically dominate to a large extent the 
use of motor appliances, comparing it 
in this respect with conditions existing 
seventeen years ago, when the controller 
was looked upon as purely a necessary 
evil in connection with the motor, and 
was designed essentially by rule of 
thumb. For instance, in 1892 a one- 
horsepower, 220-volt starting rheostat, 
without any automatic features, sold for 
approximately $20 to $25, its dimensions 
were 24 by 24 by 18 inches, and its 
weight about sixty pounds; today the 
same device with automatic features sells 
for approximately $3, its size is 9 by 9 
by 4 inches, and its weight 11 pounds. 

Mr. Munning referred at some length 
to the development period occurring be- 
tween 1892 and 1896, and beginning 
with a very simple automatic release, he 
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outlined the various steps which had 
taken place since that time in the de- 
sign and manufacture of controllers up 
to, for example, the intricate and mas- 
sive controllers at present employed ‘in 
seel-mill service at Gary, Ind., and at 
Aliquippa. As an instance, he spoke 
of the 1,500-horsepower, 220-volt, multi- 
ple-lever type speed regulators used at 
the Edgar Thomson works of the Car- 
negie Steel Company, where the final 
contacts on the controller are arranged 
to carry 10,000 amperes, and the resis- 
tances for each controller consist of ap- 
proximately 5,000 feet of culm T rails. 
He also referred to the extensive use of 
self-starters in connection with compres- 
sors, valve-control systems, ete. 

In reference to the subject of printing- 
press control, Mr. Munning described in 
a general way the types of controllers 
used for this purpose, beginning with 
the Hoe sextuple and octuple presses 
down to the simplest form of controllers 
for presswork used with the ordinary 
cylinder or flat-bed types. 

In the use of larger motors for steel- 
mill work, attention was called to the ap- 
plication of the series-relay type of con- 
troller, and the speaker stated that be- 
fore the advent of this construction, mill 
tables were not as successfully operated, 
since the drum-type control previously 
employed involved a much greater strain 
on the machinery, required harder serv- 
ice on the part of the operatives, and 
involved the use of a larger amount of 
time than with the new types. It was 
pointed out that the motors on mill ta- 
bles are often required to be reversed 
from full speed in one direction to full 
speed in the opposite direction under 
full-load conditions in from three to 
four seconds, approximately seven times 
per minute, for twenty-four hours per 
day and six days per week, all of which 
required the most rugged types of con- 
troller construction that could be de- 
signed. 

Mr. Munning also spoke of such uses 
of controllers as those in operation for 
ringing the chimes in the Metropolitan 
Tower of New York, operating the light- 
ing circuits at the New York Hippo- 
drome, and operating the turret-turning 
gears for the newer battleships of the 
United States Navy, and pointing out 
that practically the only limit to the use 
of controllers was the application of 
motors. Emphasis was placed on the 
fact that the controller industry has 
now become so distinctly specialized that 
one manufacturer alone in this field has 
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now listed in his catalogue 3,000 stand- 
ard types of controllers, and was manu- 
facturing from 4,500 to 6,000 special 
controllers per annum. 

When the large number of companies 
manufacturing controllers as a specialty 
is considered, some idea of the volume 
of this business can be gained. The 
manufacture of controllers and_ their 
specialization had become the crux of 
the motor situation, for in order to make 
new applications of motors, and have 
present applications perform their func- 
tions correctly, the controller is the vital 
point in most operations where predeter- 
mined cycles must be obtained. 


a 


Chicago Electric Club. 

The meeting of the Chicago Electric 
Club on Wednesday, December 1, was 
a departure from the regular schedule, 
it being devoted to a business session. 
The reports of the secretary, treasurer, 
membership committee, speakers’ com- 
mittee and civic committee were read 
and adopted. 

In the order of new business a mo- 
tion was made and carried that the 
club hold an entertainment in the near 
future, the details of which are to be 
arranged by the entertainment commit- 
tee. This committee is to report the re- 
sult of its work to the club at its next 
weekly meeting. Much discussion en- 
sued regarding the financial end of the 
entertainment, some members desiring 
the club to stand the expenses while 
others contended that tickets should be 
sold to defray expenses. The question 
was finally settled by a motion, which 
was subsequently passed, to the effect 
that the club guarantee fifty dollars to 
apply towards the expense of the enter- 
tainment, the balance to he provided 
by the sale of tickets. 

C. S. Howlett, formerly president of 
the club, was present and following the 
business session delivered a brief ad- 
dress in which he compared similar 
electric clubs in the East with the Chi- 
eago Electric Club and drew the con- 
clusion that he has visited no other 
elub which could claim the same con- 
genial membership as the Chicago Elec- 
trie Club. 
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Late newspaper reports state that 
the Chicago & Milwaukee Telegraph 
Company has been bought by the Con- 
tinental Telephone and Telegraph Com- 
pany, thus affording an entrance into 
Chicago for independent telephone and 
telegraph lines. 
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METHODS AND COSTS OF UNDER. 
GROUND CIRCUIT CONSTRUC- 
TION. 





BY CLARENCE MAYER. 





As the purpose of this article is to 
eompare methods and cost of con- 
structing underground conduits for 
electric transmission lines and railway 
signal lines, the construction of man- 
holes, while strictly a part of under- 
ground conduit work, will not be treat- 
ed because the great variety of de- 
signs, materials and methods really re- 
quires a separate article for their de- 
scription. Besides, no true comparison 
of manhole construction methods and 
cost could be made, as manholes of dif- 
ferent designs and sizes are required 
for street railway, electric light and 
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FIG 1—USE OF IRON PIPE 
CONDUIT ON A BRIDGE. 


FIG. 


power, telephone, telegraph, and rail- 
way signal conduits. 

This does not hold true of conduits 
itself; for a conduit which is free from 
deterioration, proof against electrolysis 
and fire, has a smooth bore, and is 
quickly and cheaply laid, is practical 
for all classes of underground elec- 
trical transmission. These are funda- 
mental axioms, and will readily be ac- 
cepted without question. 

In this article the writer will give 
his conclusions from the result of his 
¢xperience in the actual construction 
of several million duct feet of under- 
vround conduit. In this work careful 
<ost data were collected on the instal- 
jation of more than 600,000 trench feet 
of city and country conduit work, in- 
volving both large and small jobs and 
many kinds of conduit construction 
wnder many sorts of conditions. 

For the information of those who 
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have never given underground conduit 
work much thought, a brief description 
of the most prominent kinds of duct 
now installed may be pertinent. These 
may be roughly divided into three 
classes: First, conduits of metal ma- 
terial; second, conduits of vegetable 
material; third, conduits of silicious 
material. 

In the first class are wrought-iron 
pipe and cement lined wrought-iron 
pipe. 

In the second class are paper or fibre 
conduit and creosoted pump log. 

In the third class are cement or stone 
conduit, single and multiple vitrified 
clay conduit, and monolithic concrete 
or cement conduit. 

Conduit of metal material is rarely 
used except for continuing conduit 
over a bridge or trestle, for terminat- 
ing a lateral, or for short subsidiary 
conduit. Its cost and corrosiveness 
makes its use almost prohibitive. (See 
Fig. 1.) 

Although several types of mono- 
lithic conduit have been installed in 
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ment or concrete work is without de- 
fects, except, perhaps, where the work 
is very carefully done by experienced 
and skilled men which means addi- 
tional time and cost. 

It has been found that different 
batches of concrete are not always uni- 
form in composition or consistency. It 
is therefore obvious that any conduit 
which is built entirely of this material 
is liable to be defective. Another nega- 
tive feature of monolithic concrete con- 
duit is that it is not entirely electroly- 
sis-proof. 

This latter objection is also made 
against cement or stone conduit and it 
is a very important objection, for the 
great damage done to underground ¢a- 
bles by the ravages of electrolysis 
amounts annually to a large sum of 
money, irrespective of the _ losses 
through interruption of service inci- 
dent to such cable injury. 

Concrete is generally porous enough 
to allow saturation of the mass by the 
acid and alkali solutions constantly 
present under streets. And though the 
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2—VARIOUS SECTIONAL VIEWS OF PUMP LOG 


CONSTRUCTION. 


recent years, mostly in St. Louis, this 
kind of conduit has some disadvan- 
tages. These are the length of time re- 
quired for its installation, the difficulty 
of breaking into it without injuring ca- 
ble where repairs are to be made due to 
a bad burnout or where an additional 
manhole or service box is required, the 
difficulty in securing the experienced 
labor required in monolithic construc- 
tion, the expense of such labor and the 
liability of heterogeneous and defect- 
ive construction incident to all molded 
concrete and cement work which must 
be done quickly and underground. 
The length of time required to in- 
stall conduit is important not only 
from a standpoint of cost and utility, 
but also because work in city streets 
must be quickly completed to avoid in- 
terruption of traffic and complaint of 
property owners. In practical conduit 


work it rarely happens that the ce- 
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mass itself may not be materially 
weakened by this process, the eroding 
solutions are allowed to seep quite 
freely through to attack the cable 
sheath. The concrete surface lying next 
to the cable becomes softened, scales 
off and distributes its debris through 
the duct so that in time the duct is of 
no more use for exchange and repull- 
ing of cables than the disqualified iron 
pipe. 

Another detrimental feature of ce- 
ment or stone conduit is its brittleness. 
It is rarely a load is hauled from cars 
or storehouse to the work with a break- 
age of less than six or seven per cent. 

Cement or stone conduit is of circu- 
lar shape and usually made in three or 
six-foot lengths with slip joints on 
either end. It is usually laid in an en- 
velope of concrete three inches in thick- 
ness; the lengths are butted together 
within the alining collar of iron which 
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fits over the slip joints. In multiple 
conduit construction the ducts are 
built up in tiers, the formation being 
retained in place by clamps or by 
stakes driven into the bottom of the 
trench and removed upon completion 
of the side walls. Cement or concrete 
is placed and flushed between the lay- 
ers of ducts so as to make a solid con- 
struction. Where two or more ducts 
are laid side by side all joints are stag- 
gered. 

Most of the underground conduits 
installed today are either single or 
multiple clay duct, fiber or creosoted 
wood. The preference is often caused 
by the market price of conduit mate- 
rials and freight from factory to point 
of installation. In too many instances 
the first cost is the main item of con- 
sideration. There are, however, some 
conditions besides cost of material and 
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insulating qualities, and its cost is 
greater than either fiber conduit or 
vitrified clay conduit, as the ducts cost 
more and the creosoted stakes, cleats 
and protecting plank cost more than 
conerete and labor in mixing and plac- 
ing. 

Creosoted pump log is generally laid 
without any special foundation. Where 
two or more ducts are required they 
are laid so as to break joints. Each 
duct is provided with mortise and 
tenon ‘which simplifies alinement. 
When the pump log is laid and settled 
in position, a creosoted plank usually 
one and one-half inches thick and of 
the width of the conduit is laid on top 
of the ducts. Stakes are then driven, 








FIG. 4—WOODEN 


installation that should dictate the 
kind of couduit to be laid. 

For example, in localities where 
much water has to be contended with 
or where conduit'is subject to constant 
and severe shocks, as in the yards of 
great steel plants and the like, creosot- 
ed pump log is most practical. In 
streets crowded with underground 
pipes or where it is desired that ducts 
be isolated from each other in order 
that ground currents may be equally 
distributed over the greatest possible 
area of cable sheath, to minimize the 
local electrolysis, such as in street-rail- 
way conduits, single-duct tile should be 
laid. 

Creosoted pump log, though most 
practical under certain conditions, can- 
not be said to compare for general con- 
duit construction with either fiber or 
vitrified clay conduits in durability or 


RACKS FOR FIBER CONDUIT LINE, 
SHOWING HOLDING STAKES. 
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one on either side, three inches by one 
and one-half inches by three feet, of 
creosoted lumber. These stakes are 
driven at intervals of six feet, are 
sharpened to a point and are driven 
with the three-inch face parallel to the 
line of conduit. The tops of the stakes 
are bound together by a cleat, of the 
same size lumber as the stakes. The 
methods of installing pump log is 
shown by Fig. 2. There are other and 
cheaper methods of installing perma- 
nent and solid construction. Were 
either stakes or creosoted plank to be 
omitted, the formation would have no 
protection from foreign excavations 
which experience has shown to be im- 
perative. 

Fiber conduit is usually laid in a 
three-inch envelope of concrete. Where 
two or more ducts are required the 
ducts are laid so as to leave an inter- 








Vol. 55—No. 24 


stice between the ducts of one inch. 
Duets are alined by means of male and 
female slip joints with which each 
length is provided, and in laying, the 
joints of each length are dipped in a 
liquid compound which seals the joint. 
Where the conduit cross-section is 
large it is built up in tiers and the for- 
mation is held in place by stakes 
driven into the bottom of the trench or 
by removable guide racks at intervals 
of six feet. As each tier is laid, con- 
erete is flushed into the interstices be- 
tween ducts and to a thickness of one 
inch on top of the ducts. The next tier 
is then laid and similarly concreted. 
(Fig. 3.) Where, as in railway signal 
conduit construction, ducts are laid be- 
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FIG. 5—-WOODEN RACKS AND CONCRETE ENCASEMENT 
FOR FIBER CONDUIT LINE. 


tween rails or tracks, and it is desired 
to concrete the entire formation in a 
single operation in order not to impede 
traffic or in order to cheapen construc- 
tion cost, one-inch duct supports or 
guide racks are placed at intervals be- 
tween tiers of ducts both horizontally 
and vertically, and the whole forma- 
tion is held in place by stakes driven 
into the bottom of the trench on either 
side of the conduit formation. (See 
Figs. 4 and 5.) 

A vitrified clay conduit line when 
composed of a single duct is laid in a 
matrix of three inches of concrete. 
Where multiple-duct tile is laid, the 
trench is prepared with a foundation 
ot three inches of concrete. (Figs. 6 
and 7.) Upon this the tile is laid, and 
if multiple ducts are used, the ducts 
are centered by means of dowel pins 
which preserve alinement. The top 
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and sides of each tile joint are covered 
with a strip of burlap six inches wide 
to prevent the entrance of concrete, 
and all joints are staggered. The for- 
mation is then enclosed at the sides 
and top with a wall of concrete three 
inches thick. Another and more eco- 
nomical method of installing vitrified 
elay tile which, after a series of experi- 
ments covering several years, has been 
adopted by the Chicago Telephone 
Company and by other large companies 
in most of their work, except in con- 
gested districts, is to lay the tile on a 
four-inech concrete foundation which is 
wide enough to extend three inches be- 
yond the outer walls of the conduit 
formation. On this foundation the tile 
is laid as already described, except that 
the tile joints are protected by damp- 
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6—STANDARD 
DUIT CONSTRUCTION WITH COMPLETE CON- 
CRETE ENCASEMENT. 


ened strips of muslin or burlap, dipped 
in neat cement paste extending 
smoothly over the end of each section 
of conduit at least three inches on each 
side of the joints. After the joint has 
been made, the entire surface of the 
muslin or burlap is covered with a 
three-vighths-inch layer of one to one 
mortar. The sides of the trench are 
then filled with earth to a height level 
with the top of the ducts and a layer 
of concrete three inches in thickness is 
placed over the ducts, extending three 
inches on each side beyond the outside 
line of the ducts. This method of con- 
struction is shown by Fig. 8. 

The cost of underground conduit 
construction while variable and de- 
pending on the location of work, size 
of job, rates of wages, price of mate- 
rial and competence of foremen, may 
still be figured with accuracy provided 
the data used are based on average 
cost of work done under average con- 
ditions. 


MULTIPLE-DUCT, CLAY CON- 
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it is often assumed that cost data to 
be of any value for comparative pur- 
poses must be based on work done un- 
der approximately similar conditions. 
Of course, to secure such data is ob- 
viously improbable, as it does not often 
occur that two conduit lines are built 
under similar conditions, of the two 
kinds of duct which it is desired to 
compare. However, this is by no means 
necessary, for where distance of haul, 
character of soil and pavement, rates 
of wages and price of material are 
known and the cost data are carefully 
and systematically collected, they may 
serve as accurate bases for comparing 
or estimating. This is now generally 





FIG. 7—SINGLE-DUCT CLAY 
CONDUIT CONSTRUC- 
TION WITH COM- 
PLETE ENCASE- 
MENT. 


recognized by cost statisticians and the 
writer’s personal experience has 
proven this beyond question. 

As an instance of this, the writer, 
when cost statistician for the Chicago 
Telephone Company, estimated the cost 
of installing a multiple duct conduit 
from Forty-eighth Avenue in the city 
of Chicago to La Grange, Ill. (a dis- 
tance of approximately 38,000 feet), 
and he came within less than $100 of 
the actual cost. This is not an isolated 
instance. Similarly close estimates 
have been made by others where based 
on actual cost records. 

The ‘accompanying cost table is 
based on average costs collected by 
specially trained men using an iden- 
tical system. They are not averaged 
from timing a few feet of work but 
from complete jobs, small and large, 
done in both city and country districts. 
On one job alone 824,862 duct feet of 
conduit was installed. This work was 
done by the Chicago Telephone Com- 
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pany in combination with the Amer- 
ican Telephone and Telegraph Com- 
pany to extend their conduits from 
Chicago, Lll., to Kenosha, Wis., and is 
one of the longest underground con- 
duit lines ever built. The writer per- 
sonally superintended the collection of 
cost data on this work and daily detail 
records of cost were kept. These data 
together with those collected on many 
other conduit jobs are used as a basis 
tor averaging the costs given in the 
following table: 


COST OF FOUR-DUCT VITRIFIED CLAY 
CONDUIT. 


Single- Multiple- Multiple 

duct duct duct tile, 
tileen- tile en- concrete 
closed in closed in top and 
concrete concrete bottom 





Costs of ducts at factory. .1600 .1600 .1600 
COMIGTOCR ccccccccccccticene « 1522 .1463 -0915 
Burlaps for joints (no 

burlaps used for single 

WE “ccaccacdenecanecnses: 46xs .0043 0043 
WR Fe IE oo ceccks scans sense 0051 
EGREEMG 66.<c0<0< -0040 0040 
PROG bea daseanuweaee 4 .1252 1252 
IE add nana adadenas 4 .0376 0269 
Unloading and_ distrib- 

uting conduit’ .......... - 0096 .0091 -0091 
EAC GOES cnc ceccccscs, « 0111 .0093 .0093 
Placing concrete ......... .0107 .0068 .0042 
Mixing concrete .......... 0239 0222 .0076 
Disposal of surplus earth. .0336 -0321 .0167 
Supervision 5% of total... .0286 .0279 .0232 
Total cost per trench foot .6012 5848 4871 


Total cost per duct foot. .1503 11462 1218 


Rate of Wages——The following were 
the rates of wages paid for a nine-hour 
day: 


MUNI? 4 caccadnoassdeans $3.50 to $4.00 
Assistant foremen ......... 2.50 to 3.00 
OIE co xc ciseescaves 2.00 to 2.50 
WENGE 3 ee cvcesheosaasas 2.00 
III co cadccesnaeanens 1.00 
WON 5 hecadaccccaccdene 2.00 
Teams and drivers......... 5.00 


Concrete—Concrete is: based on ce- 
ment $1.65 per barrel, sand and gravel 
$1.90 per yard delivered on the 
ground, mixed in proportion of one 
part cement, four parts sand and eight 
parts stone. Concrete was mixed by 
machine where possible. A consider- 
able section of trench was excavated 
and graded and then the mixer was 
drawn along the side of the trench and 
an entire section of trench bottomed. 
The ducts were then laid and concret- 
ed on sides and top in one operation. 


Laying Conduit—Conduit was laid 
by unskilled labor. Two men were 
used in the trench and one handing 
conduit, dowel pins and preparing bur- 
lap or compound for joints as the case 
might be. The conduit layers were usu- 
ally picked men and kept continually 
on this work. 

Resurfacing—All pavements except 


in unimproved and macadamized 
streets and roads were repaired by con- 





1 For fuller details of this work the reader is 
referred to the writer’s book on “Telephone 
Construction: Methods and Cost,’? Chapter VI; 
Myron C. Clark Publishing Company, Chicago, 
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tractors. In the cost table the resur- 
facing is not shown because there are 
many kinds of pavements, varying in 
cost in different localities, and whether 
the trench is a few inches wider for 
one construction than another makes 
no difference in cost of resurfacing, as 
paving contractors’ generally charge 
the same yardage. 

Trenching.—The cost of trenching is 
based on average clay soil, which is 
the most usual soil encountered in this 
country. In trenching, any conduit 
requiring less than a fifteen-inch 
trench costs practically the same to ex- 
eavate as a fifteen-inch trench. The 
reason for this is that a trench less 
than this width impedes the free work- 
ing of the men, where a trench is deep 
enough to permit the top of the con- 
duit formation to be two feet below 
street level as is generally required. 
Then, again, experience has shown that 
it is almost impossible to get men to dig 
a trench less than this width unless a 
foreman is placed over each man. 
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FIG. 8—MULTIPLE-DUCT, CLAY CONDUIT 
WITH PARTIAL CONCRETE ENCASEMENT. 


Unloading and _ Distributing—Un- 
loading and distributing conduit is 
based on an average load over average 
distances and road conditions being 
$.0023 per duct foot for vitrified clay 
conduit, with two-horse trucks costing 
$5.00 per day with driver, carrying five 
loads per day. 

There are many points which lead 
one inexperienced to believe the cost 
of laying vitrified clay conduit is high- 
er than it actually is. For example, it 
is often thought that a mandrel is re- 
quired in laying multiple tile and that 
skilled men are needed to lay the tile. 
Of course a mandrel may be used, as 
may skilled men, but neither are neces- 
sary and neither are used by compe- 
tent conduit men. If vitrified clay tile 
be laid as described in this article, it 
would be only necessary to run a 
cleaner through the ducts when rod- 
ding to remove any concrete which 
may have entered through joints, and 
this operation would add nothing to 
the cost of rodding. 

Vitrified clay tile ducts are superior 
to many other kinds of ducts because 
they form a solid and permanent con- 








og: nase a" 2 & 
memos peat 


~ 

















ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


duit, irrespective of the concrete en- 
velope which only adds a_ secure 
foundation and protection from for- 
eign excavations. Concrete on the sides 
of vitrified clay tile is more or less su- 
perfiuous. 
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Compound Voltmeters for Indicating 
the Tension at the Distant End 
of Feeders. 


In most electrical distribution systems 
the center of consumption is at a dis- 
tance from the generating station and 
the tension must be maintained constant 
at these distant points. The original 
method of indicating the tension at the 
extreme end of feeders to the central sta- 
tion by means of pilot wires was costly 
and unreliable, and the indications of 
compound voltmeters with movable soft- 














COMPOUND VOLTMETER FOR FEEDER 
LINES. 


iron armature now extensively employed 
are not very exact. Chauvin and Ar- 
noux have recently found a solution of 
the problem, which is applicable to mov- 
able-frame as well as hot-wire instru- 
ments. As shown diagrammatically in 
the accompanying illustration, their 
compound voltmeter is an instrument 
with three terminals, A C D. The cir- 
cuit A B D represents the ordinary volt- 
meter circuit comprising the frame G, 
movable in a magnetic field. A resist- 
ance B C joints the third terminal to the 
movable frame, and terminals C D are 
connected to a shunt traversed by the 
feeder current. If J be the current in- 
tensity in a feeder of resistance R, U 
the tension at point of origin and U, the 
tension at the point of utilization, then 
according to Ohm’s law: U, = U— RI. 

The resistances BC, BB being made 
equal by construction, the current in the 
coil of circuit R, is divided in half at B 
and is therefore of equal value in frame 
G and the auxiliary resistance BC, and 
the deviation of the movable frame is 
consequently proportional to the tension 
U, at the extreme end of the feeder. It 
is sufficient to indicate to the manufac- 
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turer the resistance of the feeder and 
intensity of the current it will carry. 
In accordance with these data he estab- 
lishes the shut and adjusts the con- 
stants C, C,, so that the voltmeter will 
directly indicate the tension U,. With 
thermal voltmeters the arrangement is 
the same, the expanding wire being in- 
serted between points B and D. In or- 
der to transfer the instrument to an- 
other feeder carrying the same current, 
but having a different resistance, it is 
only necessary to modify suitably and 
simultaneously the resistances r r’.— 
From L’ Electricien (Paris), Novem- 
ber 6. 
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Enjoins Two-Cent Trolley Rate. 

Following up his Missouri decision 
adjudging the two-cent fare law uncon- 
stitutional where it can be shown that 
a railroad is unable to earn a reasonable 
profit, Federal Judge Smith McPher- 
son granted a temporary injunction 
which forbids the Cedar Rapids & Iowa 
City Railway and Light Company from 
complying with the Iowa two-cent fare 
law. The hearing was set for Decem- 
ber 18. 

The action was based on a petition by 
Mrs. Elizabeth D. McClintock, of 
Haverford, Pa., a stockholder of the 
company, She declares the corporation 
is no longer paying dividends, and that 
the stockholders have been forced into 
the action to protect their interests. 
The injunction restrains Attorney-Gen- 
eral Byers, the State Railroad Commis- 
sioners and two county attorneys from 
bringing action against the company to 
compel it to follow the law. 

a re 
Conservation Course for Engineers. 

Conservation engineering is a new 
course to be offered at the University of 
Michigan. Six years and a summer ses- 
sion will be required to complete the 
course for the degree of Master of Con- 
servation Engineering. 

The new course is an outgrowth of 
the impetus given interest in national 
resources by the Roosevelt conservation 
congress two years ago. 

No new branches will be taught, as 
the course is a combination of courses 
in the literary, law, and engineering de- 
partments. Its aim is to fit students to 
appreciate the natural resources of the 
country, to equip them for a better util- 
ization of the same, and to enable them 
to give scientific attention to waste 
regions. 
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THE NEW CONGRESSIONAL HEAT- 
ING, LIGHTING AND POWER 
PLANT AT WASHINGTON. 





BY GEORGE H. DRAPER. 





Within a short period there will be 
completed in the city of Washington, 
D. C., one of the largest and most com- 
plete power plants of its character in 
the country. A preliminary descrip- 
tion of this plant appeared in the 
ELECTRICAL REVIEW AND WESTERN ELECc- 
TRICIAN of September 18 last. For some 
years the Congress of the United States 
has had under consideration the erec- 
tion of a central power plant for fur- 
nishing heat, light and power to the 
group of costly government buildings 
known as the ‘‘Congressional Build- 
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building is eighty feet in height. Rein- 
forced concrete has been used through- 
out for all supports, floors and roofing, 
and the entire structure rests on a con- 
erete pile foundation. 

In connection with the plant there is 
a pumping station located on the river 
front, about 4,400 feet distant from the 
main station, for furnishing water for 
condensing purposes, and it is also the 
outlet for the overflow fiume. 

For the present there are to be four 
substations, one in each of the buildings 
forming the congressional group, and 
each is connected to the main station 
by,a comprehensive system of concrete 
tunnels. 

It has been uppermost in the minds 
of the engineers in charge of the con- 
struction of this plant that the build- 








NEW CONGRESSIONAL HEATING, LIGHTING 


AT WASHINGTON, D. C. 


ings,’’ which include the United States 
Capitol, the House Office Building, the 
Senate Office Building, the new Con- 
gressional Library, and the proposed 
new structure which is to house the 
United States Supreme Court and some 
of the minor courts. This entire aggre- 
gation of buildings is embraced in an 
area of probably not more than four 
acres, and is approximately 3,500 feet 
distant from the central power station, 
which is located on a government res- 
ervation known as Garfield Park, just 
south of the United States Capitol 
grounds. 

The heating, lighting and power 
plant for the Congressional Buildings 
is a three-story modern steel-frame 
structure built of red brick and cement 
after the old mission style, with grace- 
fully sloping tile-covered roof and twin 
ornamental buff brick stacks. The 
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TURBINE ROOM, 
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on the north, the turbine-room section. 
The boiler section is 160 by 87 feet, 
and the turbine section 112 by 85 feet. 
The boilers are on the second floor, 
fourteen feet above street grade, and 
immediately above the boilers on the 
third floor is the coal-storage loft. The 
ash-handling apparatus is directly un- 
der the boilers on the basement floor. 
The basement of the turbine section is 
occupied by a storage battery and the 
feed pumps; on the second floor of this 
section are the turbines and turbo-gen- 
erators ; on the mezzanine floor, running 
the entire length of the turbine room, 
is the switchboard gallery and the vis- 
itors’ gallery. The bottom portion of 
this gallery is for the high-tension 
equipment, and immediately above this 
the marble switchboard, and then the 





SHOWING TURBINES AND TURBO-GEN- 


ERATORS IN PROCESS OF ERECTION. 


ings shall at no time be without proper 
service. To this end it has been ar- 
ranged that all machinery and ap- 
paratus be in duplicate in so far as is 
consistent with expense, so that in case 
of a breakdown, from any cause, in any 
part of the system the other part is im- 
mediately available. There are checks 
and counter checks throughout the en- 
tire system so as to make it almost a 
certainty that it will never be neces- 
sary to suspend operation of the en- 
tire plant. 

Foundation and Floors.—The founda- 
tion of the building consists of 750 con- 
crete piles of Simplex construction, or 
about 15,000 lineal feet, covered with a 
concrete surface to the depth of sev- 
eral feet. The building is shaped like 
the letter T, the vertical stem, running 
north and‘south, being the boiler-room 
section, and the top of the T, abuting 


visitors’ gallery. <A _ fifty-ton Shaw 
electric crane spans the upper portion 
of the turbine room. 

Stacks.—The two stacks were con- 
structed by the Alphonse Custodis Chim- 
ney Company and are each 212 feet in 
height by eighteen feet diameter at the 
base and eleven feet at the top, inside 
measurement. They have outlet doors 
on the outside of,the plant for remov- 
ing accumulations of soot. The stacks 
have each a red brick octagon-shaped 
pedestal or base forty-eight feet in 
height, and above this they are cylin- 
drical in shape and built of buff-colored 
radial chimney brick. The stacks are 
lined inside with fire brick in fire clay 
from a point four feet below the flue 
entrance for a distance upward of 
twenty-eight feet, and from that point 
upward with Custodis radial brick. Be- 
tween the inside wall of the chimney 
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and the fire-brick lining there is a two- 
inch air space for a distance of sev- 
enty-five feet from the flue openings, 
which are thirty-three feet above the 
The and 
outside ladders are provided and each 


street grade. usual inside 
chimney is surmounted with a twelve- 
section iron cap. Somewhat of a de- 
parture in brick stack building has 
been incorporated in these stacks, 1. e., 
a smooth rolling bell-top head as an 
ornamental and graceful trimming to 
each chimney. 

Boilers, Condensers and Pumps.— 
There are sixteen water-tube boilers of 
the Atlas make, comprising eight bat- 
teries. Each rated at 550 
horsepower and has an evaporating ¢a- 
pacity of 21,000 pounds of water per 
hour, at 212 degrees Fahrenheit and 
175 pounds gauge pressure. The boil- 


boiler is 
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the balanced piston type, and equipped 
for outside adjustment. 

Two eighteen-inch vertical centri- 
fugal circulating pumps are installed 
at the pump house, coupled direct to 
a 200-horsepower vertical induction 
motor. They have twenty-inch water 
openings, and each pump is capable of 
supplying sufficient condensing water 
for the above-mentioned condensers, 
delivering 150 gallons of water per min- 
ute and maintaining a head equal to 
fifty pounds pressure per square inch. 

Water from the hot well is taken.by 
gravity through a forty-eight-inch, in- 
side diameter, concrete overflow flume 
to the river. Running parallel with 
this flume is the condensing water-pipe 
line. The latter is of extra heavy cast- 
iron thirty-six-inch pipe for about 
half the distance from the river end 
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the top of the building and dumped 
into chutes suspended over railroad 
ears to be hauled away. 

Generators and Turbines.—The gen- 
erating equipment consists of four 
2,000-kilowatt, 6,600-volt Westinghouse 
three-phase turbo-generators, direct 
driven by four 2,700-horsepower West 
inghouse-Parsons steam turbines. The 
machines run at a speed of 1,500 revo- 
lutions per minute. There are four 
37.5-kilowatt exciters connected at the 
ends of the turbine shafts. The tur- 
bines are equipped with an equalizing 
stop valve placed in the steam line and 
operated from a separate safety gov- 
ernor which automatically closes the 
valve when the turbine speed exceeds 
the safe limit; this safety stop can also 
be tripped by hand. The governor is 
so designed that it can be operated 
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ers are provided with mechanical 
stokers. 

There are four barometric injector 
condensers, comprising two sets of two 
condensers each, and these are con- 
nected by a forty-two-inch cross and 
provided with a twenty-four-inch in- 
closed automatic exhaust relief valve, 
having hydraulic lifting cylinders. 

Metropolitan injectors with Hancock 
swing check valves are used as a re- 
serve precaution in ease the boiler-feed 
pumps fail to operate from any cause, 
or if the load is such that they would 
be more economical to operate than 
the pumps. 

In the basement of the boiler section 
are installed three feed pumps for the 
boilers, which are connected to the hot 
well and city pressure mains, any one 
of which is capable of supplying one- 
half of the plant, the third one being 
held in reserve. These pumps are of 


and of standard cast-iron pipe of the 
same size for the remainder of the dis- 
tance to the condensers. 

Coal and Ash-Handling Apparatus.— 
In connection with the boilers Roney 
steam-actuated mechanical stokers are 
used, automatically feeding coal to each 
of the sixteen boilers from chutes con- 
nected with the coal bunkers im- 
mediately above. Coal is delivered to 
these bunkers by means of belt con- 
veyors. The coal is first dropped di- 
rectly from the railroad cars, on a sid- 
ing at the rear entrance of the plant, 
into a hopper, and then mechanically 
conveyed to and through coal crushers 
and thence to the loft conveyors. The 
ashes are automatically dropped into 
ash hoppers under each boiler and then 
in turn dropped into hand dump ears. 
These hand ears are rolled to an ashpit 
in the rear of the plant and from there 
are conveyed by means of ash skips to 
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either by hand and has also an ap- 
proved electric attachment so that the 
speed control may be effected from the 
switchboard if desired. 

Transformers and Motors.—There 
are installed in the station two sets of 
transformers, each set consisting of 
three 125-kilowatt, single-phase, 
twenty-five-cycle, oil-cooled transform- 
ers, for lighting the power station and 
furnishing power for the auxiliary ap- 
paratus; these transformers are Y- 
connected on the four-wire system and 
step down from 6,600 volts to 200 volts 
for motor circuits and to the standard 
pressure of 125 volts for lighting cir- 
cuits, respectively. 

In the pump house at the river front 
there are two 6,600-volt, 250-horsepower 
vertical-shaft induction motors which 
are so connected electrically as to be 
started either at the pump house or di- 
rect from the switchboard in the main 
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station. Three starting compensators 
are located in the basement of the 
power house under the high-tension sec- 
tion, and there is an emergency start- 
ing apparatus in the pump house. 

Booster Set and Storage Battery.— 
The booster set consists of a 125-horse- 
power motor. direct-connected to a 
booster generator having a capacity of 
845 amperes at sixty-five volts. 

There is a seventy-four-cell storage 
battery of standard type, furnished by 
the Electric Storage Battery Company, 
of Philadelphia, Pa., which is used in 
connection with the exciter system; 
also for operation of the crane and for 
emergency lighting of the plant and 
substations in case of a breakdown or 
failure of the alternating current for 
any cause. The battery has a normal 
discharge rate of 200 amperes and of 
800 amperes for one hour. 

Switchboard, and High-Tension 
Structure—The lower portion of the 
switchboard gallery is occupied by the 
high-tension structure, which is of con- 
crete construction containing twenty, 
type E, electrically operated oil 
switches, with disconnecting switches 
on both sides thereof in order that they 
may be cut off for inspection. The 
high-tension busbars are of bare cop- 
per tubing, separated in the center by 
sectionalizing knife switches, thus 
enabling the system to be divided into 
two parts and operated separately. 
The structure is eighty-seven feet long 
and twelve feet high. It also contains 
the transformers for operating the in- 
struments on the switchboard above. 

The switchboard proper is con- 
structed of white marble and is com- 
posed of nineteen panels, comprising 
four generator panels, five feeder pan- 
els controlling the feeders to the vari- 
ous substations, two panels for the 
storage battery, two for the exciters, 
one for the booster set, one for the 
pump motors, one for the station light- 
ing transformers and three for station 
power service and substation lighting. 

There is a somewhat new departure 
in the manner of the installation of 
emergency provisions. First duplica- 
tion is used where it has been prac- 
ticable and consistent with a reason- 
able cost. There are two sets of bus- 
bars, duplicate feeders, duplicate bus- 
bars for the storage battery, etc. There 
is an emergency panel for lighting the 
power house and all substations from 
the storage battery. Ordinarily these 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


are lighted through the transformers 
in the basement, but it has been so ar- 
ranged that, in case the alternating cur- 
rent is cut off for any cause, this cir- 
cuit is automatically thrown on the 
storage battery, thus giving light im- 
mediately in the power house and sub- 
stations. 

Steam Tunnels—The system where- 
by heat as well as lighting and power 
current are transmitted to the various 
buildings is no less interesting than the 
plant itself. Reinforced concrete tun- 
nels, having an aggregate length of 
about 6,000 feet, built up on Blaw col- 
lapsible steel forms, have been con- 
structed. These tunnels are seven feet 


high by four and a half feet wide, and 
are provided with suitable entrance 
manholes at various points of conveni- 
is conveyed 
piping 


ence. Steam 
wrought-steel 


through 
welded 


with 
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flanges. High-pressure steam is sent 
through this piping and reduced in 
pressure on reaching each of the build- 
ings. From the plant to the nearest 
building a fourteen-inch pipe is used, 
from which point it diminishes in diam- 
eter to twelve inches and ten inches, 
with branches to the various buildings 
of nine inches and seven inches. These 
tunnels are electrically lighted and are 
so wired that an operator can turn on 
or off any series of lamps before and 
behind him as he goes. The steam 
pipes are arranged along one side of 
the tunnels and there is ample room for 
a good sidewalk. Electric current is 
transmitted through cables in vitrified 
conduits running parallel with the 
steam tunnels. 


Cost of Construction and Main- 
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tenance—The construction of this 
plant has cost the government approxi- 
mately $1,500,000, and when completed 
it is estimated that the operating ex- 
penses will be between $20,000 and 
$25,000 annually. Owmg to the very 
stringent smoke law in the District 
of Columbia hard coal has hitherfore 
been used exclusively in these build- 
ings. The present plant, however, be- 
ing located at a considerable distance 
from the buildings, together with up- 
to-date apparatus, will enable the use 
of soft coal at approximately one-half 
the cost. The Capitol at present uses 
from 7,000 to 10,000 tons of hard coal 
each year; the new Library from 4,000 
to 5,000 tons; the office buildings are 
somewhat of a problem since they have 
not been in operation long. However, 
it can be seen at a glance what an enor- 
mous saving in coal alone is to be had, 
to say nothing of concentration of these 
various old plants in the one new cen- 
tral station. 


The government supervision of the 
entire plant comes under Elliott Woods, 
superintendent of the United States 
Capitol building and grounds, and 
Christian P. Gliem, chief electrical en- 
gineer Westinghouse, Church, Kerr & 
Company, were the consulting engi- 
neers, and of this firm F. E. Caldwell, 
constructing engineer, had immediate 
supervision of the construction. 

+o 
Important Telephone Merger. 

Announcement was made recently at 
Harrisburg, Pa., that the American 
Union Telephone Company, which con- 
trols practically all of the independent 
telephone business in the state of Penn- 
sylvania outside of Philadelphia and 
the territory of the Pittsburg & Alle- 
gheny company, of Pittsburg, had been 
purchased by the new Continental Tele- 
phone & Telegraph Company, of New 
York. 

The transaction is said to give the 
new company immediate control, and 
will enable it to unite the American 
Union territory with that of the com- 
pany in Delaware, Maryland, New 
York, West Virginia, Virginia, and 
New Jersey, where the company ac- 
quired the Inter-State company re- 
cently. 

The American Union was formed 
several years ago to take over the busi- 
ness of various Pennsylvania indepen- 
dent lines, and had an authorized cap. 
ital of $25,000,000. 
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Electrical Notes From Great Britain. 


The affairs of several English elec- 
trical undertakings which are operat- 
ing in different parts of South America, 
have recently been receiving attention 
in London. One of these—the Rosario 
Electric Company, Limited—has exper- 
ienced a thirty-two per cent advance 
in electric current sold during the past 
year; one-fourth of the whole was for 
motor power. The gross receipts ad- 
vanced by $91,000, to $456,500. W. T. 
Western, chairman of the company, 
who recently returned from a study of 
the position in Rosario, records a re- 
markable general development of the 
town. While he was there, C. H. Merz, 
who was visiting the Argentine on 
other business, made a report upon the 
electric plant, and advised as to the 
best course to pursue in preparing for 
continuous development. At the pres- 
ent station there is room for more 
plant, and here by means of alterations 
and additions they could provide for a 
normal increase in demand for two or 
three, or even five, years ahead. It is 
thought, however, wiser to look for- 
ward for a longer period in view of 
the development alluded to, so land has 
been purchased at Sorrento, just out- 
side the municipal boundary, where a 
turbo-electrie generating station, cap- 
able of extension for many years, is to 
be erected. The cost of the station 
and equipment, with turbine and con- 
densing plants, will be $500,000 or 
$600,000, with $1,000,000 as the total 
outlay, including cables and transform- 
ers. This expenditure will be spread 
over the next three or four years, ac- 
cording to present plans, and it will 
enable the company to double its pres- 
ent effective capacity. 

Cordoba is another city in Argentina 
whose population is increasing with a 
ereat rapidity, and the Cordoba Light, 
Power and Traction Company, Limited, 
is engaged on important development 
works. The original concession for the 
use of the waterpower of the River 
Primero would expire in 1912, but this 
has now been replaced by one extend- 
ing to 1948. To supplement the ex- 


isting hydroelectric generating station 
during the periods of heavy load or 
shortage of water, a steam plant of 900 
horsepower has been installed, and a 
further 1,000 horsepower from Eng- 
land will have arrived there by the 
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time these lines appear in print. It 
has become urgently necessary to de- 
velop a further section of the river. 
The English company has acquired 
more holdings in the American com- 
pany, so that it now holds ninety per 
cent of its capital stock, and important 
electric tramway interests have also 
been negotiated. J. G. White and Com- 
pany are now preparing designs and 
specifications for the new hydraulic in- 
stallation. Until the completion of this 
new plant, the 1,000-horsepower steam 
plant now being added, and a further 
800 horsepower which is on order, will 
endeavor to keep pace with the de- 
mand. Tramway construction opera- 
tions, in extension of the few miles 
opened last August, are proceeding. 
Electrical engineers have had their 
attention turned back to discussions 
and experiments of fifteen years ago 
by the publication, before a Glasgow 
engineering society, of a few particu- 
lars of the Reid-Ramsay steam-turbine 
electric locomotive, which is now in 
course of construction at the works of 
the North British Locomotive Com- 
pany. The Heilmann steam-electric 
locomotive of 1894 will be remembered 
by many. Hugh Reid, the managing 
director of the company named, says 
that the present locomotive is a new 
development of the Heilmann idea, only 
on a different and more practical basis. 
As eost of conversion is the great ob- 
stacle in the way of electrifying many 
railroads, the merit of any independent 
self-generating unit that would operate 
over existing railway systems without 
necessitating any electrical equipment 
of the railways themselves, was obvi- 
ous. In the Reid-Ramsay locomotive 
an ordinary locomotive boiler fitted 
with a superheater carries coal and 
water supplies in bunkers and tanks on 
hoth sides. Steam is led to an impulse 
turbine (3,000 revolutions per minute) 
to which is directly coupled a continu- 
ous-current variable-voltage generator. 
The dynamo supplies energy at 200 to 
600 volts to four series-wound traction 
motors, the armatures of which are 
built on the four main or driving axles 
of the locomotive. The exhaust steam 
from the turbine passes into an ejector 
condenser and to the hot well, from 
whence it is returned to the boiler by a 
feed pump, and the supply of water 


carried in the tanks is actually cireu- 
lating water for condensation purposes. 
It is circulated by a small centrifugal 
pump driven by auxiliary steam tur- 
bines alongside the main turbine and 
dynamo. The cooler is in front of the 
locomotive. The small switchboard and 
instruments, the controller for group- 
ing the four motors in series, series- 
parallel, and parallel, according to the 
drawbar pull to be exerted, and the 
regulator for controlling the voltage 
in the electrical circuit, and conse 
quently the train speed, are all placed 
within easy reach on the driver’s plat- 
form. The strong underframe is ear- 
ried upon two eight-wheeled compound 
bogies. Each bogie carries two of the 
four motors. Mr. Reid says that the 
engine is intended for express passen- 
ger main line work, and he hopes to 
obtain actual working performance 
data for comparison with reciprocating 
steam locomotives. 

Before the Institution of Mechanical 
Engineers in London, on November 19, 
Herbert A. Humphrey, in a paper on 
‘‘An Internal Combustion Pump, and 
Other Applications of a New Princi- 
ple,’’ described the construction of a 
pump of great simplicity and strength 
of construction, in which the explosive 
force is exerted directly upon the 
water, and in which no rotating fly- 
wheel, solid piston, connecting rod, 
erank, bearings, or glands of any sort 
are required. He said that as the re- 
sult of his experiments, several very 
successful types of pumps had been de- 
vised and set to work on a scale suf- 
ficiently large to demonstrate their 
utility and economy. By allowing the 
movements of liquid to control the 
pump, and by causing the mass of 
liquid moved to be sufficiently large, 
the velocities are never excessive. The 
mass of water forms a pendulum which 
swings between the high and low level, 
and by its movement alone, serves to 
draw in fresh water, to exhaust the 
burnt products, to draw in a fresh com- 
bustible charge, and to compress the 
charge previous to ignition. Curves 
were given to indicate the possibility 
that internal-combustion pumps might 
be substituted for gas engines in cen- 
tral electric-power stations. If the 
water pumped is passed through an or- 
dinary water turbine driving an elec- 
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tric generator, and the water is then 
returned to the pump to be used over 
and over again, ‘‘we arrive at a gas- 
power electric system with the water 
forming a hydraulie coupling.’’ The 
author looked into future possibilities 
to see what a central station on the 
new lines might be like. In the dia- 
gram a section of such a station is 
shown, so as to exhibit one unit of 
plant, the other units being arranged 
side by side. The pump discharges 
through the valve box situated in the 
suction tank, the latter also serving as 
an insolating tank. 

The discharge pipe conveys the water 
into a large air-vessel placed outside 
the building. This air vessel is con- 
nected with other similar air vessels 
by a common air pipe at the top, which 
maintains the air pressure the same in 
all the vessels, and a common water 
main at the bottom. The water is fed 
to the turbine by a pipe, and the tur- 
bine discharges into a longitudinal 
eanal which has a connection to each 
of the suction tanks. The turbine is 
direct-coupled to the electric generator, 
and the current may be taken to the 
switchboard, which is conveniently 
placed for overlooking the machinery. 
The necessary isolating valves appear 
in the diagram, and it will be seen 
that the working parts of the pump, 
as also the turbine and generator, are 
so situated as to be supervised from a 
common platform. The gas main runs 
longitudinally outside the building. 
The absence of noise and shock and ex- 
ceedingly low cost of upkeep were 
named as the advantages of the ar- 
rangement, and Mr. Humphrey further 
remarked as follows: ‘‘In gas-engine 
stations using cheap producer gas or 
blast-furnace gas, the cost of lubricants 
and stores frequently exceeds the cost 
of the fuel, but in the present instance 
there is practically no lubrication re- 
quired, and the author has worked one 
of his pumps for a week at a time with 
absolutely no lubrication whatever. Of 
course, one has to face the loss due to 
the conversion of the waterpower into 
mechanical energy, but the efficiency 
of a well-designed turbine is not less 
than eighty per cent at full load, and 
there is no need to work any of the 
pumps at less than full load. The ease 
with which they can be started and 
stopped from the switchboard gives the 
electrician complete control of his sta- 
tion, and the ability to start up one or 
more pumps at a moment’s notice. In 


fact, even this arrangement can be sim- 
plified, because the governing of the 
pumps can be so arranged that a steady 
pressure is kept on the air vessels ir- 
respective of the demands, and a slight 
rise in this pressure may automatically 
cut out one pump and its attached dy- 
namo after another, and restart them 
again as the pressure falls. Based on 
the efficiencies so far obtained, a Board 
of Trade unit can be generated for two 
pounds of anthracite coal, and with the 
large units of plant required in cen- 
tral stations this figure should be much 
reduced. Even if the fuel economy 
should not prove to be higher in such 
a station, yet its other advantages may 
more than compensate for this defect. 

If the contour of the district 
is such as to permit the construction 
of a high-level reservoir of consider- 
able capacity in proximity to the pump 
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at the first London meeting for the 
session, reviewed the state of electrical 
engineering, drawing attention to a 
few of the novel features in design of 
electrical apparatus, and to a few 
among the many applications of elec- 
tricity to industrial processes. The 
enormous field of useful work lying 
open to the electrical engineer in con- 
nection with the industries was re- 
ferred to by the president, and the 
reasons why British electrical engineer- 
ing is not as prosperous as it might be 
were inquired into. A number of ap- 
pendices to Doctor Kapp’s address 
showed in useful form the particulars 
of the various large power distribution 
companies, their systems of generation, 
transmission, and distribution, the 
greatest distances to which they de- 
liver power, and the nature of the in- 
dustries to be served in their respective 
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DIAGRAM OF SUGGESTED CENTRAL STATION, SHOWING HYDRAULIC COUPLING 
BETWEEN THE GAS POWER AND ELECTRIC POWER. 


house, water can be pumped into this 


‘reservoir and be drawn upon as re- 


quired. This would enable the pumps 
to work steadily day and night on a 
100 per cent load factor, and would re- 
duce the quantity of plant, in so far as 
the gas producers and pumps are con- 
cerned, to the minimum possible.’’ It 
was stated that Allen Nicholls, who 
had had charge of the electrical igni- 
tion devices, had produced a sparking 
plug which was absolutely reliable 
when washed by water at each stroke. 

The inaugural address of the presi- 
dent and local section chairmen of the 
Institution of Electrical Engineers 
have now been delivered. Dr. Gisbert. 
Kapp, the president, in taking the chair 


districts. Other appendices related to 
electrically driven rolling mills in Eng- 
lish works, and electrically driven 
winding engines in some English pits. 

On the same night a marble bust of 
a renowned former president, the late 
Dr. John Hopkinson, was. presented to 
the Institution on behalf of Mrs. Hop- 
kinson. 

The address delivered at the Birm- 
ingham Section by R. K. Morcom was 
one of the best investigations that has 
yet been made regarding the trials 
through which British electrical indus- 
try has been passing in recent years. 


Albert H. Bridge. 
London, November 27, 1909. 
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The Melville and Macalpine Reduction 
Gear. 

In spite of the present development 
of the marine steam turbine it is nev- 
erless true that the greatest possible 
advantage is not made of this prime 
mover in present-day marine practice. 
The reason of this lies in the fact that 
the steam turbine operates at its best 
efficiency only when running at a high 
speed, whereas the propeller that it has 
to drive must be operated at a much 
lower speed in order to obtain the 
best results. The consequence is that 
neither of these component units can 
be worked at its maximum efficiency, 
for a compromise speed, too low for 
the one and too high for the other, 
must be employed, inasmuch as hith- 
erto it has been impossible to employ 
a speed-reduction gear which is capa- 
ble of withstanding the enormous 
stresses to which it must be subjected 
in the transmission of a great horse- 
power and at the same time have of 
itself an efficiency which would not 
more than offset its other advantages. 

A solution of this problem has now 
been offered through the instrumental- 
ity of George Westinghouse, the head 
of the great mechanical and electrical 
companies that bear his name. 

At Mr. Westinghouse’s suggestion, 
and with the immense resources of the 
Westinghouse works at their disposal, 
Rear-Admiral George W. Melville, ex- 
Engineer in Chief of the United States 
Navy, and John H. Macalpine, a well- 
known consulting engineer, have in- 
vented and constructed a speed-reduc- 
tion gear by which it is possible to 
couple together the turbine and pro- 
peller shafts so that each may revolve 
at its critical speed of maximum effi- 
ciency. This gear has been tested by 
a specially designed 6,000-horsepower 
hydraulic absorption dynamometer at 
the Westinghouse works for a period 
of forty hours of continuous running, 
and the remarkable efficiency of over 
98.5 per cent was attained, this while 
the driving turbine was running at 
1,500 revolutions a minute with a re- 
duction to 300 revolutions at the dy- 
namometer end (representing the 
ship’s propeller). 

When this performance is compared 
with a statement made by President 
Denny in his inaugural address to the 
Institution of Marine Engineers in 
Great Britain on October 5, 1908, it 
will be apparent that a revolution in 
the design of steamship machinery is 
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imminent. Mr. Denny said in this ad- 
dress: ‘‘It has frequently been sug- 
gested that if some inspired engineer 
would evolve a system of gearing that 
would be lasting and reliable, not too 
noisy, and would not absorb in friction 
more than, say, ten per cent of the 
power, turbine engines would be capa- 
ble of application to any speed of ves- 
sel, and to any size of propeller; you 
would then have a high-speed turbine 
and a low-speed propeller, which is 
the ideal condition for marine propul- 
sion.”’ 

The Melville and Macalpine reduc- 
tion gear absorbs but one-seventh of 
the power proposed by Mr. Denny as 
a loss reconcilable with efficient work- 
ing conditions. 

The accompanying illustration of the 
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nitely recurring intervals with each 
and every cog of the gearing wheel. 

The smaller gear or pinion is mount- 
ed in what the inventors call a ‘‘fioat- 
ing frame,’’ and this is the real fea- 
ture of the invention, that makes pos- 
sible the remarkable efficiency and 
durability attained in the test. 

This floating frame is a heavy steel 
casting supported only at a single 
point midway between the bearings. 
The support is flexible so that the 
frame is free to oscillate in a vertical 
plane passing through the axis of the 
pinion, but is held securely against 
motion in any other direction. Fur- 
thermore, the pinion is free to move 
endwise in its bearings. Any tendency 
of the teeth to bear harder at one end 
of the gear than the other would tend 

















MELVILLE AND MACALPINE REDUCTION GEAR CONNECTED TO A WESTINGHOUSE 
TURBINE. 


reduction gear connected to a West- 
inghouse turbine, gives a good idea of 
the device, part of the frame and c¢as- 
ing being broken away in the view to 
expose the interior. 

The teeth of the gears are helical to 
permit of noiseless running, and end 
thrust is eliminated by reversing the 
pitch of the gear wheels of the oppo- 
site halves of the mechanism. In or- 
der to reduce pressure on the teeth to 
the minimum required by good engi- 
neering practice, and at the same time 
keep down the size of the teeth to 
insure the best possible running con- 
ditions, the width of the gears had to 
be made very large, as can be seen 
from the illustration. Wear on the teeth 
is equalized by introducing an addi- 
tional cog, technically called a ‘‘hunt- 
ing cog,’’ in each of the larger gears; 
that is, one more cog than is necessary 
for an absolutely integral speed reduc- 
tion is used, which, while ‘hardly af- 
fecting the velocity rates to an appre- 
ciable degree, insures that each cog of 
one wheel will come in contact at defi- 


to unbalance the respective end 
thrusts due to the right and left hand 
spirals of the teeth; but as the pinion 
cannot present any resistance to un- 
balanced end thrust, it constantly ad- 
justs itself in the direction of its axis 
to the position corresponding to equi- 
librium between the opposing forces. 
This means that the tooth contact 
pressures are always automatically 
equalized. 

Mr. Westinghouse states in a letter 
over his own signature, that the ma- 
chinery described and illustrated here- 
with, ‘‘while costing less and weigh- 
ing only about one-half as much as the 
turbine machinery successfully used 
on British vessels, will effect not only 
a great economy in fuel but will also 
permit of much higher speeds in cases 
of emergencies. Were the United 
States Government,’’ he says, ‘‘to ap- 
ply this type of marine turbine to the 
large 26,000-ton battleships for which 
contracts have only just been let, we 
could have the fastest battleships yet 
projected by any nation.’’ 
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A RATIONAL METHOD OF IN- 

STALLING SERVICE METERS. 

BY H. W. YOUNG. 

The average meter installation by cen- 
tral-station managements represents one 
of the strange inconsistencies of human 
nature, as frequently the same manager 
who permits an admittedly poor system 
of meter installation to exist will prove 
to be most insistent upon good power- 
house design and high station economies. 

The present loose methods of meter 
installation are to a certain extent an 





FIG. 1.—COMPLETE METER INSTALLATION. 


outgrowth of the early days when wiring 
was poorly put in and seant attention 
paid to permanent work. While the 
wiring practices of the past have been 
largely eliminated the fact remains that 
meters which are absolutely under the 
control of the lighting company are fre- 
quently installed in a primitive manner. 

In some cases the contractor is obliged 
to place the meter boards in a more or 
less inconvenient place, or to leave the 





loops in such a condition that all the 
meters can be easily installed. This 
practice is good as far as it goes, but a 
location which from a_ contractor’s 
standpoint may be a convenient place to 
install the meter, is frequently most in- 
convenient from the standpoint of the 
central station or consumer. For in- 
stance, it is not an uncommon practice 
to find meters installed in garrets, back 
under low partitions, in bathrooms, in 
dark halls, behind the refrigerator, or 
other equally inaccessible places. It will 
readily be appreciated that such loca- 
tions as cited are not only inconveni- 
ent from the standpoint of the meter 
tester, but also to the householder to 
whom the visit of the meter reader or 
tester will often prove a_ positive 
nuisance. 

Basement locations are often equally 
bad in that the meter will frequently 
be located in such places as coal bins, 
near water or gas pipes, near furnaces, 
on window sills, or on light partitions 
subject to heavy vibration. Another bad 
practice altogether too common is to so 
locate the meter that it will be subjected 
to dripping from leaky water pipes. 

Aside from the inconvenience of read- 
ing improperly loca- 
ted meters the most 
serious objection is 
the difficulty experi- 
enced when it be- 
comes necessary to 
recalibrate or make adjustments. With 
meters located in any of the rooms of 
the house it will frequently be found 
that the meter-tester’s visit will come at 
a most inopportune moment and much 
time will be lost in awaiting the conveni- 
ence of the householder, or in prepara- 
tion for the meter test. The same objec- 
tion applies to improper basement loca- 
tions, for if the meter is not conveniently 
located it will be found that a great 
deal of time will be wasted in preparing 
for the test, all of which could be avoid- 
ed by a better method of installation. 

Again, the present methods of meter 
installation using open main and branch 


sem cette 


blocks present a constant temptation to 
unserupulous persons in that theft of 
eurrent is very readily accomplished. 
It is a well-known and admitted fact 
that central stations, especially in larger 
cities, are losing a vast amount of rev- 
enue through the practice of stealing 
current. 

Central-station managers are therefore 
fast beginning to realize that the meter 
is really an important element of the 
electrical equipment, for if the meters 
register incorrectly a large percentage 
of the economy secured in the generating 
or distributing systems is quickly dis- 
sipated by under-registration of the 
meters. Aside from this phase of the 
situation it should be remembered that 
meters form a very considerable part of 
the plant investment per kilowatt and 
come within the scope of valuable as- 





FIG. 2—METER CONNECTION BOX WITH 


COVER REMOVED. 


sets which should be properly taken care 
of. 

After a careful analysis of the situa- 
tion extending over a period of years it 
was decided that central-station mana- 
gers could be made to realize the impor- 
tance of proper meter installations. As 
a result of this decision the installation 
and testing system described herein was 
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developed and is now in successful com- 
mercial use. 

The essential element of this new sys- 
tem is a specially designed meter con- 
nection box provided with suitable 
means for installing meters in such a 
manner that installations are made safe, 
accessible and of such a nature that 
all necessary tests can be quickly and 
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cheaply made. For’ small-capacity 
meters the connection blocks are made 
of porcelain and in larger capacities 
they are made of slate. and busbar 
copper. 

A method of installing large-capacity 
meters is shown in Figs. 1 and 2. This 
type of installation is 
particularly well-adapted 


for use on the premises of Ps 
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nection points, thus obviating all con- 
fusion and making it possible to trace 
the direction of the meter loop at a 
glance. The sides of the box consist of 
metal stampings which form the cor- 
ners and conduit entrances, the spaces 
between these stampings being filled 
with asbestos lumber strips, that are 
readily removable, to facilitate connect- 
ing up or testing the meter. 

The meter itself is supported by studs 
attached to the slate base in such a 
manner that it is possible to set up and 
connect any make or type of meter 
within the capacity of the block with- 
out making any changes other than can 
be affected by a moment’s use of a 
screwdriver. Metal covers are provided 
that entirely enclose the meter and con- 
nection wires may be sealed in a closed 
position as shown in Fig. 1. Special 
covers are provided for different types of 
meters so that it is possible to replace 
a meter of one make or size with an- 
other by arranging the meter supports 
and substituting the proper sized me- 
ter-cover. 

Fig. 2 shows the method of mount- 
ing the meter, the connection box cover 
heing removed. The location of fuses, 
inethod of conduit entrance and arrange- 
ment of asbestos lumber side pieces are 
clearly shown. Fig. 3 illustrates one 
of the many methods of conducting 
tests on heavy-capacity service meters 
by use of artificial loads and by tracing 
the connections the cireuit through the 
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mits of a systematic meth- eed 
od of terminal arrange- vin 
ment, but also eliminates the danger 
of stray field effect upon the measur- 
ing coils of the meter. 

The terminals on the block to which 
the meter leads are attached are so ar- 
ranged that their relative position is 
always the same irrespective of the di- 
rection from which the line and load 
wires approach the meter. This being 
the case, the standard meter leads may 
be directly attached to their proper con- 








4.—METHOD OF TERMINATING HEAVY SERVICES. 


series coils of the meter may be readily 
it is only necessary to insert two fuses 
across readily accessible points, and then 
by removing four fuses, entirely dis- 
connect the meter without interrupting 
the customer’s use of current. 

Another feature of this meter con- 
nection system is that it affords a ready 
method of terminating heavy-service and 
load wires. Fig. 4 illustrates six ter- 
minal or connection blocks with dif- 
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ferent arrangement of line and load 
wires entering and leaving the connec- 
tion box without crossing. The advan- 
tage of this management is obvious when 
installing meters of different makes hay- 
ing line or load wires entering and 
leaving from the top, bottom or sides, 
as the case may be. 
ee 


New York Interior Wiring Rules. 

Commissioner J. H. O’Brien, of the 
department of water supply, gas and 
electricity, New York city, has an- 
nounced the withdrawal, on December 
1st, of the interior wiring rules of the 
city, comprising Classes A and C, in- 
cluded on pages 32 to 42, and 48 to 85 
inclusive, of the city’s rules and regu- 
lations, and the substitution thereof of 
the interior wiring rules of the National 
Electrical Code, edition of 1909, as in- 
eluded in Class A—Stations and Dyna- 
mo Rooms, and Class C—Inside Work, 
with the following modifications, which 
are rendered necessary by local condi- 
tions. 


8-6. Omit the third paragraph, relating to 
motor leads. 

14-b. Change the first sentence, to read 
as follows: “If tie wires are used they 
must have an insulation of the same type 
as that of the conductors they confine and 
must be of such a size as to afford ample 
mechanical security.” 

21-a and 22-a. Add the following sentence 
to the end of the first paragraph: “Depart- 
ure from this rule may be authorized only 
under special permission in writing, given 
in advance.” 

21-d. Omit the fifth paragraph, relating 
to link fuse rosettes. 

24-g. Omit the note under this rule, and 
add the following sentence as a second sen- 
tence of the rule: “Slow-burning insulation 
may be used only under special permission 
in writing, given in advance.” 

24-h. Omit the third paragraph, relating 
to the neutral of an Edison system. 

24-q to'u inclusive. Omit these rules, 
which relate to concealed “knob and tube” 
work. 

24-A-b and 25-d. After “plate” add the 
words “or other approved device.” 

25-b. Add to the end of the second par- 
agraph the following sentence: “Departure 
from this rule may be authorized only un- 
der special permission in writing, given in 
advance.” 

25-A-b. In the second paragraph omit the 
first clause and begin the paragraph “where 
the mechanical strength,” ete. 

27-b. For the words “ ‘waterproof’ sock- 
ets” substitute the words ‘weatherproof 
sockets especially approved for the loca- 
tion.” 

31-A. Omit from the general note the 
words “which is capable of seating at least 
400 persons.” 

31-A-a. Omit the notes under paragraphs 
1 and 2 and add the following sentence at 
the end of paragraph 1: “Departure from 
this rule may be authorized only under spe- 
cial permission in writing, given in ad- 
vance.” 

31-B-i. Insert after the word “wires” the 
following words: “Connected to open ter- 
minal receptacles not enclosed in outlet 
boxes.” 


36-c. Omit the words “thoroughly insu- 


lated from the ground, or.” 
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SOME REMARKS ON DISTRICT 
STEAM HEATING.’ 


BY W. J. KLINE.” 


The development of operating meth- 
ods has, in a measure, paralleled the 
advancement of construction details. 
Mechanical soundness is a vital factor, 
but without rational business principles 
in the operation of a district heating sys- 
tem, mediocre results will be obtained. 

Boiler room efficiency is a problem too 
often neglected, or indifferently studied. 
Here is the source of heat to be distrib- 
uted whether in live or exhaust steam, 
and the expenditure of man’s best re- 
sourees will be amply rewarded. With 
the vast fund of information available, 
it is a refiection on any operator who 
only secures fifty per cent of the heat 
units in coal when he should get sixty 
per cent, or sixty per cent when he 
should get seventy per cent, ete. Ree- 
ords, tests and comparisons stop many 
leaks. 

The operation of a combination steam 
heating plant, one using both exhaust 
and live steam, presents a further prob- 
lem in the engine room, which will influ- 
ence the degree of profit to a consider- 
able extent. 

It must be conceded that back pres- 
sure on engines inereases the amount of 
steam required to develop a horsepower, 
but this back pressure has been aptly 
described as ‘‘the most profitable load 
an engine earries’’ when the exhaust 
steam is sold for heating. It will also 
be conceded that a unit quantity of 
steam contains a certain quantity of 
energy, a greater or less proportion of 
which may be developed according to 
the construction and efficiency of what 
might be termed the ‘‘transformer.”’ 

A third postulate will also be con- 
ceded—that there exists in every com- 
munity a definite demand for heat, 
varying aceording to the changes of 
temperature, ete., and uninfluenced by 
other necessities, such as water and 
light. 

Since there is a demand for heat, 
which is distributed from the central 
station in the form of steam, it follows 
that there exists a certain amount of 
mechanical energy in the total quantity 
of steam demanded for heating. There- 
fore, an ideal engine room condition 


‘Abstract of a paper presented at the first 
annual convention of The National District 


Heating Association, Columbus, GChio, Novem- 
ber 11, 1909. 
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would be the development of the great- 
est amount of energy possible from the 
steam needed to supply the heating de- 
mand, and with the engine which will 
use the least amount of steam per 
horsepower against the necessary back 
pressure. Then when the exhaust steam 
has been sold for heating, the greatest 
possible heat efficiency of steam will be 
realized. 

It is not profitable to run two engines 
under back pressure, when one will sup- 
ply the exhaust steam needed. There- 
fore a considerable expense is justified 
to provide station piping so arranged 
that the best co-ordination of electric 
and heating loads possible may be real- 
ized. This arrangement is indispensi- 
ble for the further reason of the fluc- 
tuation in the amount of heat required 
in various months, which ranges from 
five to six per cent of the season’s de- 
mand in the warmer to several times 
greater in the coldest months. 

Each individual case will vary some- 
what, depending upon station equip- 
ment and heat demand, but in the main, 
a scheme of operation can be worked 
out in any plant, which will assist to- 
ward economy of operation without 
much expense. 

Aside from the generating station and 
a properly constructed underground dis- 
tributing system, the district steam 
heating problem becomes largely one of 
dealing with the individual consumer, 
and since steam heating companies sel- 
dom have an interruption of service, the 
commercial feature is one of the prin- 
eipal factors to be considered. 

The invisibility of heat is its most 
important distinguishing characteristic. 
Heat may therefore be used and wasted 
without being particularly noticed by 
the consumer except so far as his com- 
fort is concerned. This furnishes the 
key to the problem, which is measured 
service. 

About the first method of selling heat 
was that of charging a fixed amount for 
the heating season, equal to the average 
coal bill. In another method a fixed sum 
per square foot radiation installed was 
charged, which was manifestly unfair, 
since the ratio of heating surface to 
space is seldom alike for buildings of 
the same size, type of construction, glass 
and wall exposure, ete. 

Probably the most equitable of the 
flat-rate methods is that of a fixed charge 
per unit of space heated, but since the 
quantity of heat consumed is influenced 
by the construction and use of the build- 
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ing, temperament of the individual, ete., 
even this method cannot fail to work in- 
justice in a majority of cases. Tabu- 
lated records show a variation of over 
100 per cent in heat used per unit of 
space in the same cities. 

The velocity or live-steam meter was 
the first forward step in the selling of 
the heat of steam, and many of these 
meters are in use today. Their moral 
effect has been helpful to plants using 
them, besides furnishing a fairly aceur- 
ate record of consumption under the 
proper conditions. Pressure and vol- 
ume variations which affect the calibra- 
tion of the meter, have been the prin- 
cipal handicaps of this style of meter. 

The need of an accurate device to 
measure the quantity of heat consumed, 
resulted in the invention of the con- 
densation meter and its subsequent de- 
velopment. The scientific principle 
upon which it is based is too well known 
to require discussion, but it should be 
noted that its accuracy is practically un- 
influenced by variations of pressure of 
the steam entering a building, and for 
the following reasons: Based on the 
temperature of steam at zero pressure 
gauge, the increase in temperature at 
twenty-five pounds pressure is about 
twenty-four degrees Fahrenheit, but the 
total heat of steam at twenty-five pounds 
pressure is less than one and one-half 
times greater than the total heat at zero 
pressure. Therefore, for all practical 
purposes, each customer 
equal heat value for each pound of 
steam condensed. Reference to standard 
tables of the properties of steam will 
show the exact variations in quantities. 

The condensation meter is now in gen- 
eral use by district steam heating com- 
panies and no company will realize its 
proper success unless it is adopted as a 
medium for determining charges. 


receives an 


A proper rate is of vital importance 
to a heating company and should fulfill 
two conditions: (1) It should allow the 
company a fair profit over manufactur- 
ing costs. (2) It should not be burden- 
some or prohibitive to the consumer, but 
it should be high enough to discourage 
extravagance. 

Manufacturing costs are made up of 
two items, generating and fixed charges. 

Generating charges vary according to 
the cost of coal, water and labor, and 
the evaporative efficiency of the fuel and 
may average from twenty to thirty per 
eent per 1,000 pounds of steam manu- 
factured, according to locality. 

Fixed charges are based on salaries, 
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office expenses, investment, etc., and the 
amount per 1,000 pounds will vary in- 
versely as the total quantity manufac- 
tured during the season. The sum of 
the foregoing items plus a fair profit 
should determine the net average rate 
charged. 

For a particular community local con- 
ditions should be taken into account in 
determining what the company must 
charge, and what the customer can af- 
ford to pay. In this latter connection 
it may be said that a customer ean af- 
ford to pay, per 1,000 pounds of steam, 
at least one-tenth of the local cost per 
ton of anthracite coal, and for this rea- 
Fuel burned in small quantities 
will not produce a high evaporative effi- 
ciency, and therefore, on the basis of 
five to one. 10,000 pounds of steam will 
be made from a ton of coal, which, I 
believe, is conservative. This fundamen- 
tal handicap in individual plants has 
a further tendency to compel the aver- 
age individual toward insufficient heat- 
ing or at least to regulate the supply 
more nearly to necessity, which he often 
fails to do when using heat from a dis- 


son: 


trict system, unless the rate charged is 
high enough to furnish a motive for 
economy. Heating companies are often 
confronted with the statement that their 
service costs more than the expense when 
the individual ‘‘used to do it himself.’’ 
The statement would be quite harmless, 
if qualified by the fact that the custo- 
mer has used a proportionally greater 
amount of heat. 

A sliding seale of charges varying ac- 
cording to quantities consumed seems to 
be the most desirable, for the larger the 
consumer, the proportionally less his 
generating expense, and as a matter of 
business the operating company can af- 
ford to take a less profit per 1,000 
pounds when large quantities of steam 
are sold. | 

Rates should always be based on the 
manufacturing cost of live steam inde- 
pendent of the benefits a company derive 
through. utilizing its exhaust steam. It 
is true that the profits of exhaust heat- 
ing are larger than of strictly live-steam 
heating, but the economic principle of 
demand for heat, and its commercial val- 
ue, remain unchanged, and the contin- 
gency of furnishing live steam should 
be anticipated. 

An operating company should uphold 
a proper rate and educate the individ- 
uals to economy, rather than make con- 
cessions in cases of excessive consump- 
tion due to carelessness or to fundamen- 
tal causes, for example, poor construc- 
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tion of building, business of occupant, or 
mechanical defects of the piping system. 
Every well conducted heating system 
should have a system of accurate rec- 
ords of all departments of the business 
arranged in convenient form for com- 
parison. Without such records and un- 
less used when kept, progress will re- 
main largely a matter of chance. 
Among the items of station records 
will be ineluded: Pounds of fuel 


burned; pounds of water evaporated ; 


average daily temperature; average 
daily wind; average daily relative hu- 
midity; average temperature of feed 
water; daily kilowatt output (if com- 
bination plant), ete. 

Office records will include: Monthly 
condensation of each customer; an ac- 
curate measurement of the space heated ; 
amount of radiating surface; economy 
coil; size of trap; size of meter, ete. 

A graphie representation of some of 
the information of this character often- 
times reveals facts which might other- 
wise be overlooked. 

The heating business in general has 
been considered too easy. This is true 
of selling as well as of operating. 
Within a short time, a manager said to 
me, ‘We never solicit heating business ; 
it comes to us.’’ It seems to me that 
if the heating business is at all worth 
while, every possible customer should be 
secured, for the more space heated per 
foot of mains installed, the greater the 
net profit of operation as the fixed 
charges are spread over a greater vol- 
ume. 

However, such conditions are rapidly 
passing away. A great deal of informa- 
tion has been compiled, and with stand- 
ard construction, reliable meters, equit- 
able rates, the success of district steam 
heating is assured, as has been demon- 
strated by the many companies now 
operating. 

+» 
Electrical Opportunities in Australia. 

The Bureau of Manufactures is in re- 
ceipt of a communication from an, Aus- 
tralian organization requesting the 
names of firms that can supply machin- 
ery and appliances for the following: 
The utilization of water, wind, steam, 
and the generation of electric power for 
the manufacture of calcium carbide and 
metal sheets and foil; also aluminum in 
bulk and in manufactured form, and 
appliances for aerial wire transport and 
ground railways. Further particulars 
may be obtained by writing to the Bu- 
reau of Manufactures, Washington, D. 
C., quoting File No, 4178. 
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DEVELOPMENT OF ELECTRICAL 
UNDERTAKINGS. '—II. 


BY S. J. WATSON.? 


There is no doubt that the reciprocat- 
ing engine has a very high thermal 
efficiency with moderate steam pres- 
sures, and it has been suggested that 
to obtain the highest possible efficiency 
from the use of highly superheated 
high-pressure steam in large units of 
plant, a combination might be used con- 
sisting of a one-stage or two-stage im- 
pulse turbine at the high-pressure end, 
a reciprocating engine for the inter- 
mediate pressure, and an exhaust tur- 
bine at the vacuum end. Such an ar- 
rangement possesses certain theoretical 
and practical advantages. There is 
apparently no difficulty in designing 
impulse machines to run with steam of 
the highest superheat and pressure, and 
the superheat and pressure can be very 
considerably reduced in one or two 
stages, whereas under similar condi- 
tions trouble is likely to arise in the 
cylinders or valves of reciprocating en- 
gines through distortion owing to 
changes of temperature in providing 
efficient internal lubrication, or in the 
suitable maintenance of the steam 
glands. 

At intermediate pressures the recip- 
rocating engine is undoubtedly very 
economical and satisfactory. The equiv- 
alent of the large low-pressure cylin- 
ders theoretically required for the re- 
ciprocating engine working on high 
vacuum ean be much better provided 
in a turbine. As two-thirds of such a 
combination would, however, consist of 
turbines, there would have to be a very 
considerable advantage in the economy 
of the reciprocating engine at the in- 
termediate pressures compared with 
the corresponding portion of a turbine 
to warrant the additional cost and 
complication of such a combination, 
and as yet no figures are available to 
show that such a marked improvement 
would be forthcoming. 

So much has been written and said 
recently concerning large gas engines 
for power stations that I hesitate to say 
very much on the matter. The whole 
question is really one of load factor, 
and, unfortunately, the load factor of 
the most public supply undertakings is 
so low, it is impossible to say or to es- 
timate with any degree of certainty 
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that the extra cost of the gas engine 
plant will be counterbalanced by the 
reduced fuel costs. Inasmuch as the 
load factor, however, is slowly but 
surely improving, it is not unlikely 
that in the near future it will be found 
economical to install gas engines to 
deal with at least that portion of the 
load having the highest load factor. 

For a direct-current station situated 
in a good position for obtaining coal 
supplies a combination of gas engines 
as the prime movers with large storage- 
battery capacity appears to be an ex- 
cellent arrangement. The higher cap- 
ital cost of gas engines as compared 
with steam plant is only warranted 
when the running load factor is high, 
and the cost of storage batteries as com- 
pared with steam plant only appears 
advantageous when the output capacity 
is taken at the one-hour discharge rate. 
If, therefore, the capital cost of a gas 
engine with battery station is compared 
with a steam station without batteries 
not on the basis of the capacity per 
kilowatt of generating plant installed, 
but on the maximum demand it is pos- 
sible to supply, there is very little dif- 
ference between the two. Exception 
has often been taken to comparing the 
capital cost per kilowatt of batteries at 
their one-hour rate with generating 
plant capable of giving the rated out- 
put continuously for twenty-four hours 
because the one is strictly speaking un- 
productive, while the other is produc- 
tive plant, but so long as peak loads 
are obtained which only necessitate the 
employment of plant for about one 
hour per day, the comparison is quite 
fair, as the additional twenty-three 
hours capacity of the steam plant is 
quite useless, and yet has had to be pro- 
vided and paid for as part of the equip- 
ment. The combination, then, of gas 
engines with batteries would not much 
exceed in cost the steam plant capable 
of dealing with the same maximum de- 
mand, and as the working load factor 
of the gas engine would probably reach, 
if not exceed, sixty per cent, there is 
little doubt that the fuel costs and the 
working expenses generally would be 
lower than the steam station. 

Before leaving the subject of gas en- 
gines, it may be as well to note, in pas- 
sing, that the coming of the gas tur- 
bine still seems a long way off. In 
conversation with a gas engine manu- 
facturer a short time ago, I was as- 
sured that gas turbines can be de- 
signed; they cannot, however, be con- 
structed, because at the present time 
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there is not a metal on the market suit- 
able to meet the difficult conditions in 
regard to high temperatures and high 
pressures under which turbines must 
work successfully when internal com- 
bustion is employed. 

Power-station engineers are evidently 
appreciating the many advantages in- 
cident to the use of storage batteries 
on a comprehensive scale. The load 
can be leveled out so as to improve the 
load factor of the main plant, the sup- 
ply pressure can be kept constant even 
with sudden and violent changes of 
load and greater security is provided 
against a total shutdown. During the 
last few years batteries many sizes 
larger than previously contemplated 
have been put into use, and the ideal 
conditions of supply of our gas and 
water undertakings in regard to stor- 
age may even be realized in the near 
future. 

Much less attention is given nowa- 
days to the old idea of grading the 
size of plant so that whatever the de- 
mand it should be possible to work with 
approximately full load on each set. 
The best all-round results are now ob- 
tained from large plants, although they 
do sometimes have to be worked on 
light loads. The subdivision of plant 
reminds me that the original contract 
for one of our supply undertakings pro- 
vided for the erection of two thirty-five 
kilowatt and eight sixty-six kilowatt 
sets, and before they were all set to 
work it was decided to sell two of the 
sixty-six kilowatt sets and obtain one 
or more of 250 kilowatt size, which in 


turn have since been superseded by 


plants of still larger capacity. To a 
less extent, perhaps, the same course 
has already been, or will eventually 
have to be, taken by all undertakings, 
and for this reason, if for no other, 
those responsible for the management 
should use every opportunity to provide 
funds, whether under the heading of 
reserve or depreciation, to enable the 
value of such obsolescent plant to be 
entirely written off from time to time, 
so that the net capital expenditure shall 
only represent the value of the plant 
capable of being usefully and econom- 
ically employed under modern condi- 
tions. (To be continued.) 
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The Cunard liner Caronia has been 
equipped with what is claimed to be the 
most powerful wireless apparatus on 
any steamship afloat. 
1,200 miles. 


The radius is 
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Vacuum Lightning Arrester for Tele- 
graph and Telephone Lines. 

The toothed-plate lightning arresters 
generally employed for telegraph and 
telephone lines, while efficacious in the 
case of atmospheric discharges, are not 
sensitive enough to protect apparatus 
and cables, if the cireuit contains any, 
against the effects of static discharges 
which may take place in the lines. By 
means of the vacuum lightning arrester 
it is possible to insure the conduction 
to the ground of all charges having a 
tension of 300 volts and over. For this 
reason the arrester is particularly use- 
ful in protecting two-wire circuits, in 
which the formation of static charges 
is generally pronounced. ‘The device 
consists of a vacuum tube containing 
the toothed electrodes. The rarefaction 
of the air facilitates the passage of the 
discharges, and the are 
placed at a sufficient distance to insure 
good working. As this lightning ar- 
rester is protected from humidity and 
dust, its operation is more reliable than 
that of the ordinary instruments. The 
device is constructed in the form of a 
cartridge. similar to enclosed fuses, and 
can be connected in the cireuit by plac- 
ing it between fiat springs. Pointed 
lightning arresters and fuses may be 
used in connection with the same in or- 
der to protect it against very violent 
discharges and excessive currents.— 
From L’Electricien (Paris), October 16. 
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Manchester (Eng.) Machinery Show 
for 1910. 

The proprietors of The Engineering 
Review, an English technical monthly 
magazine, are promoting an Engineer- 
ing and Machinery Exhibition to be 
held at Manchester, England, from Oc- 
tober 14 to November 5, 1910. The 
head office of the exhibition is at 16 
John Dalton Street, Manchester, Eng- 
land. Inquiries may also be directed 
to The Exhibition Department, The 
Engineering Review, 104 High Hol- 
born, London, W. C., England. 
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Electrical Openings in Russia. 

Consul-General John H. Snodgrass, 
of Moseow, Russia, states in a recent 
report that electrical engineers have 
chances to exploit their ability in the 
Baku District, as electrical power is be- 
ing instituted in the immense oil fields 
of that district. Oil-well supplies, such 
as casing, drilling tools, rig and engi- 
neering machinery and irrigation out- 
fits are in demand, 
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THE NEW DOWN TOWN STREET- 
LIGHTING SYSTEM OF ST. 
LOUIS. 





BY JOHN E. TIEDEMAN!. 


Before the beginning of the new year, 
St. Louis will have completed and in 
operation what the writer believes to 
be the most extensive, most up-to-date, 
and most effective street-lighting sys- 
tem of any American city. 

The work of arousing sentiment in 








TYPE OF SINGLE-LAMP STANDARD USED ON ALL STREETS IN 
ST. LOUIS BUSINESS DISTRICT EXCEPT BROADWAY. 


tavor of a new lighting system in the 
business district of St. Louis and car- 
rying the project to successful comple- 
tion was placed in the hands of the 
officers of a voluntary organization 
composed of merchants and property 
owners within the district and known 
as the Down Town Lighting Associa- 
tion. 


1Secretary Down Town Lighting Association, 
of St. Louis, Mo. 








It had been realized by the merchants 
and property owners that a new light- 
ing system was badly needed in the 
business district, and it was finally 
agreed that some steps should be taken 
looking to the improvement of condi- 
tions. 

The new organization began work 
immediately after the beginning of the 
present year. Committees were ap- 
pointed, to which were delegated the 
duties of making a thorough investiga- 
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tion of al! existing forms of street illu- 
mination, and of devising the proper 
system adapted to conditions in St. 
Louis. 

After more than eight months of la- 
bor, it was decided to install an im- 
proved form of arec-lamp lighting, and 
by process of elimination the new Gen- 
eral Electric magnetite are lamp was 
fixed upon as the unit of illumination, 


This having been established, a com- 
mittee was appointed to design a suit- 
able lamp standard which could be 
manufactured and erected at moderate 
cost, and which would eliminate the un- 
sightly service loops which had here- 
tofore been a feature of the are-lamp 
standards. The new lamp standard 
called for the fixation of the lamp. 

These points having been settled, the 
entire plans were laid before the Board 
of Public Improvements of the City of 





TYPE OF THREE-LAMP STANDARDS USED ON BROADWAY IN ST. 
LOUIS BUSINESS DISTRICT. 


St. Louis for its approval and adoption, 
so that the maintenance charge would 
be paid by the city under its street- 
lighting contracts with the Union Elec- 
tric Light and Power Company. The 
plans were also placed before the ex- 
ecutive committee of the Union Elec- 
tric Light and Power Company, since 
it was to undertake the installation. 
The association made a contract with 
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the Union Electric Light and Power 
Company for the manufacture and in- 
stallation of the standards at a fixed 
price for each. The company then con- 
tracted with the St. Louis Car Wheel 
Company for the actual manufacture of 
the standards. It was found that in this 
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TYPICAL BLOCK ON BROADWAY, ST. 


LOUIS, SHOWING PLACING OF THREE- 
LAMP STANDARDS. 

way they could be obtained at the least 
cost and at the same time the business 
given to a local foundry. The fact that 
they were ‘‘made in St. Louis’’ made a 
‘‘hit’’ with the newspapers and the 
contributors to the lighting fund. 

As soon as these details were deter- 
mined upon, the question of cost was 
taken up, and it was estimated that the 
new lamp standards could be manufac- 
tured and installed on the streets at a 





SIXTH STREET, ST. LOUIS, SOUTH FROM WASHINGTON AVENUE. 


total cost to the property owners and 
merchants of $30,000. In order to ob- 
tain this sum, the officers of the Light- 
ing Association made an assessment of 
$1.00 per front foot against all of the 
property fronting on the streets to be 
illuminated. The response received 
from the property owners to the calls 
for the funds, was more than gratifying, 
showing that the movement for a new 
street-lighting system in the business 
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district of St. Louis was a popular one. 

Actual construction work on the new 
system was begun in August last, and 
every effort was made by the Union 
Electric Light and Power Company to 
have as many streets as possible com- 
pleted in time for the Centennial Cele- 
bration, which began October 4. On 
that date, enough streets were com- 
pleted to show what the entire system 
would be like when completed. 

The district illuminated by the new 
system is bounded by Fourth Street on 
the east, Twelfth street on the west, 
Washington Avenue on the north, and 
Market Street on the south, compris- 
ing a total of forty-eight square blocks. 

Prior to the installation of the new 
system there were in this district only 
138 are lamps of the old inclosed type, 
which had been installed ten years ago. 
Under the plan of the Down Town 
Lighting Association there are being in- 
stalled within this district 427 are 
lamps. These are all 6.8-ampere Gen- 
eral Electric magnetite ares. They are 
placed in a uniform manner on all the 
streets in the district, with the excep- 
tion of Broadway. This street was not 
included in the general lighting scheme, 
but was left to the City Improvement 
Association, composed of property own- 
ers and merchants on Broadway. The 
latter association installed on Broad- 
way 240 four-ampere General Electric 


magnetite lamps, the maintenance of 
which is paid for by this enterprising 
association. 

The plan of the Down Town Lighting 
Association calls for four lamps at each 
street intersection, one on each corner 
and so arranged that two will line up 
with those on the north and south 
streets and two with those on the east 
and west streets. In addition, there 
are placed two lamps in the middle of 
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the block, so arranged that they are 
approximately eighty feet between cen- 
ters. This gives a total of six lamps 
per block. 

On Broadway the lamp standards are 
designed to carry three four-ampere 
magnetite lamps; the standards are 
placed opposite each other on both sides 
of the street and with approximately 
sixty-foot centers. This gives a total 
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TYPICAL BLOCK IN ST. LOUIS BUSINESS 
DISTRICT SHOWING PLACING OF 
SINGLE LAMP STANDARDS. 


of ten standards, or thirty are lamps 
per block. The effect of this illumina- 
tion is exceedingly brilliant, and has 
transformed the dark Broadway of old 
days into the most brilliantly lighted 
thoroughfare in America, if not in the 
world. ° 

To indicate the magnitude of the new 
system, it might be mentioned that in 
the down town business district there 
will be installed, when the system is 
completed, a total of 667 magnetite 
lamps. There are fourteen streets il- 
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luminated by the single-lamp standards 
and one by the triple-lamp standards. 
In all, there are five miles of streets il- 
luminated by the new system. 

The cost to the property owners in 
the district, outside of Broadway, was 
$30,000, and the installation on Broad- 
way amounted to $10,000. The city 
having agreed to maintain all of the 
lights, excepting those on Broadway, 
the additional cost to it will be $30,000 
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per year, to be paid out of the general 
funds of the city, while on Broadway, 
where the maintenance is borne by the 
merchants, the cost is approximately 
$9,000 per year. 

In order to supply the current for 
the new magnetite lamps, the Union 
Kleetric Light and Power Company has 
installed in its station at Tenth and St. 
Charles streets, three seventy-five-light, 
four-ampere General Electric mereury 
rectifiers and regulators, and seven 
seventy-five-light, 6.8-ampere rectifiers. 
In addition to this, it has installed addi- 
tional generators. The company has 
also, at its own cost, done all of the 
work of installation of the new system 
and has furnished all of the new lamps, 
the only thing paid for by the property 
owners in the district being the new 
ornamental lamp standards. When 
finally completed the total cost of new 
equipment and construction, it is esti- 
mated by S. B. Way, superintendent of 
the electrical department of the Union 
Company, will be fully $100,000, thus 
making the total cost of the system to 
the property owners and the company, 
in the neighborhood of $140,000. 

This new system is permanent and 
will be in charge of Harry S. Sander- 
son, supervisor of city lighting. 
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The November Meeting of the New 
York Electrical Society. 

At the 289th meeting of the New 
York Electrical Society, held on No- 
vember 30, A. J. Marshall delivered 
an illustrated lecture on ‘‘The Signifi- 
cance of Public Decorative Lighting,’’ 
using over sixty slides of night views 
taken in various cities of the country, 
including many views of the illumina- 
tion during the Hudson-Fulton cele- 
bration. Mr. Marshall described va- 
rious features of spectacular and dis- 
play lighting, such as_ lampposts, 
arches, building outlining, and _ the 
use of searchlights. 

Chairman Dickinson in opening the 
discussion, remarked that the subject 
was particularly interesting to him as 
he had just returned from Europe 
where this feature of the electrical 
business was notable for its absence. 

T. I. Jones, of the Edison [lumina- 
ting Company of Brooklyn, stated that 
the local electrical companies had at- 
tempted to obtain contracts for build- 
ing outline lighting, but owing to the 
large quantity of current which is re- 
quired in order to make a satisfactory 
appearance the amount involved was 
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greater than the merchants were will- 
ing to pay. He stated, however, that 
since the Hudson-Fulton Celebration 
three contracts have been closed for 
this kind of work. 

During the lecture Mr. Marshall had 
shown a night photograph of the 
flaming are installation in Newark, as 
described in the issue of the ELE&Ec- 
TRICAL REVIEW AND WESTERN ELECTRI- 
cIAN of November 20 last, and had 
criticized the lamps on Market Street 
as being too close to the ground. This 
brought up the question of the use of 
flaming are lamps and Mr. Jones stated 
that the excavation for the Fourth 
Avenue subway would be lighted by 
means of these lamps, and he consid- 
ered that their use was limited to this 
kind of work. 

H. T. Owens stated that the flaming 
are lamp had greater possibilities than 
given by Mr. Jones, but that they 
should be used intelligently. He said 
that the inclined-carbon type of lamps 
was used in Newark. The first lamps 
installed in Newark were only seven- 
teen feet above sidewalk level, the 
later ones were placed twenty-five feet 
high, whereas in London the same type 
of lamp was hung thirty-five feet high 
and also over the center of the road- 
way. 

The flame lamps which were giving 
the best results in Germany are to be 
used on the main squares and plazas 
in the city of New York and these are 
the Blondel or Alba _ vertical-ecarbon 
lamps taking either ten or twelve am- 
peres. These lamps are not only 
steadier but they give a white light 
and the distribution is far superior to 
that of the inclined-carbon are. Mr. 
Owens agreed with the chairman that 
there were few electrical spectacular 
displays in Europe, but at Lucerne 
they poured barrels of burning tar 
from the top of Mount Pilatus on Sat- 
urday nights for the edification of the 
American tourists. 


a 
ia 


Franklin Institute. 

At the section meeting of the Frank- 
lin Institute, announced to be held in 
Philadelphia on the evening of De- 
ecember 9, Prof. Robert W. Wood, of 





Johns Hopkins University, Baltimore, 


was expected to deliver an illustrated 
lecture on the ‘‘Infra-Red and Ultra- 
Violet, a New Departure in Photog- 
raphy.’’ On account of Professor 
Wood’s well-known researches in this 
line exceptional interest in this lecture 
was anticipated. 
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THE METHODS OF COMPARING 
OUR VARIOUS SOURCES OF 
ARTIFICIAL LIGHT. 





BY W. E. BARROWS, JR. 





The merits of the different sources 
of artificial illumination in use in this 
country and throughout the civilized 
world are based on several important 
considerations, among which are the 
following: The candlepower, which 
may refer to the mean horizontal, the 
mean hemispherical, or the mean 
spherical candlepowers as the case 
may be; the distribution of the light 
flux, i. e., the intensity of the light in 
various radial directions; the color of 
the light; the efficiency of the source; 
the initial cost of the lamp; its life 
and cost of maintenance; and_ its 
adaptability to the various classes of 
service. This paper will deal mainly 
with the problems of determining the 
photometrical basis of those compari- 
sons involving the values of the can- 
dlepower. 

The fact that the intensity of light 
varies inversely as the square of the 
distance from the source is familiar 
even to the layman, and the simple 
methods of photometry are elements 
of common knowledge. However, the 
development of new illuminants with 
color values so radically different and 
the remarkable progress in illumina- 
ting engineering which demands re- 
sults of greater accuracy, together 
with the competition in the commer- 
cial realm, makes it imperative that 
photometric results should possess a 
percentage of accuracy comparable 
with measurements of the other engi- 
neering professions. 

The troublesome element in obtain- 
ing satisfactory and consistent results 
in photometry is what is known as the 
Purkinje or color effect. Without dis- 
puting the law of inverse squares it 
appears that the normal eye can dis- 
tinguish detail better when the subject 
is illuminated by a light emitting many 
green or blue rays than when the light 
is of a yellow or reddish hue, if the 
intensity of illumination is low, while 
the converse is true if the illumination 
is of greater intensity. An explana- 
tion for this phenomenon is that there 
are in the eye two sets of optical 
nerves known as the ‘‘rods’’ and the 
‘‘eones.”’ The cones are the predom- 
inating organs when the illumination 
is intense and they are more sensitive 
to light of a red or yellow hue, while 
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if the illumination is of a low order 
the iris opens up and the sensations 
are received by the rods which are 
partial to light of a bluish or greenish 
hue. 

Let us consider the effect of these 
physiological peculiarities on the re- 
sults of photometric measurements. 
Suppose we were to photometer a 
tungsten lamp consuming 1.25 watts 
per candle against a carbon-filament 
lamp as a standard which requires 
perhaps 3.5 watts per candle. The 
tungsten filament being at a much 
higher temperature will give a light 
much whiter than that of the carbon 
lamp. In other words there are com- 
paratively more blue rays in tungsten 
light and more yellow rays in the light 
from the carbon lamp. If the photom- 
eter screen is brightly illuminated, the 
cones will be the predominating organs 
and the photometrical setting will fa- 
vor the carbon-filament lamp, while, on 
the other hand, if the lamps are at a 
considerable distance from the screen 
and the intensity on the screen is con- 
sequently low, the setting, because of 
the Purkinje effect, will favor the 
tungsten lamp and the results obtained 
in the two cases may differ by as much 
as ten or fifteen per cent. 

Thus it will be seen that results 
taken by one observer may not check 
with those taken by another especially 
if different apparatus is used in the 
two cases. Fortunately there is con- 
siderable symmetry in the prevailing 
apparatus for the most accurate pho- 
tometrical measurements. The pho- 
tometer bench is usually about three 
metres in length so that the source of 
light may be considered as at a point. 
The standard in most cases is a carbon 
filament lamp of about sixteen candle- 
power and the photometric devices 
most widely used show no appreciable 
difference in the results, so that meas- 
urements of candlepower hitherto per- 
formed may not show any great dis- 
erepancies. But the life characteris- 
ties of tungsten and osmium lamps are 
far superior to those of the carbon- 
filament lamp and the color of the 
light is more desirable for a standard. 
These advantages indicate an early 
adoption of one or both of these lamps 
as a standard and when this occurs 
conflicting data from different sources 
are likely to be found. Moreover, more 
attention is being paid to the illumi- 
nating value of a lamp and less to the 
‘eandlepower values, i. e., to the color 
and distribution of light relative to 
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producing a pleasing effect and the 
desired illumination, rather than the 
mean horizontal or mean spherical 
candlepowers. The illuminating value 
includes as an element the color value 
of light which seem to agree with val- 
ues obtained by the ordinary photom- 
eter and vary in accordance with the 
Purkinje effect. 

Also the type of instrument used for 
measurements of illumination is of a 
portable form and far different from 
the bench and dark room, and the re- 
sults obtained by means of the for- 
mer will conform with those caleu- 
lated from measurements in the dark 
room only when the candlepower 
measurements are based on the illu- 
minating value of the light itself. 

There are four types of photomet- 
rical devices in commercial use in this 
country and abroad for comparing the 
ecandlepower of luminous sources or 
for measuring illumination. The Bun- 
sen or ‘‘grease spot’’ photometer, also 
known as the contrast photometer, is 
the oldest and most simple in construc- 
tion and principle. It consists in ef- 
fect of a sheet of paper in which a 
certain part with its edges sharply 
defined has been made translucent by 
an application of paraffine. Light 


‘falling on one side of this screen is 


reflected from the opaque part while 
part is reflected and part transmitted 
by the translucent section. Light 
falling on the other side is reflected 
or transmitted in the same way. The 
percentage of light absorbed by the 
treated and untreated parts are the 
same. When the illumination is the 
same on both sides of the screen the 
amount of light transmitted in both 
directions through the translucent 
part is equal and if the lights are of 
the same colors the treated and un- 
treated portions will appear identical 
as viewed through the eye piece and 
the forty-five degree mirrors. 

The ‘‘comparison of brightness’’ or 
Lummer-Brodhun type possesses 
greater sensibility than the Bunsen. 
By means of an optical train the two 
illuminated sides of the screen are 
viewed in adjacent fields and the pho- 
tometrical setting consists in judging 
equality of brightness of the illminated 
areas. 

Another type is known as the 
flicker photometer and was designed 
for the purpose of comparing luminous 
sources emitting different colored 
lights—to eliminate the possibility of 
errors due to the Purkinje effect. Its 
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principle consists in presenting to the 
eye of the observer by means of ro- 
tating disks, rotating beveled surfaces 
or oscillating lenses, areas illuminated 
first by one source, then by the other 
in rapid succession. It was claimed 
that in this way the eye would be 
worked at its greatest sensitiveness 
and the photometrical balance would 
represent the comparative illuminating 
values of the luminous sources. 

Instruments of another type are 
known as illuminometers. They were 
designed as a convenient means for 
measuring illumination and in this 
way can be used to compare candle- 
power values as well. They consist 
in principle upon the distance from a 
lamp at which a certain size of print 
ean be read, or the proportional part 
of the light from a source by which 
it is possible to discern certain details 
of drawings or print. In other words, 
the results obtained by the use of 
these instruments depend entirely upon 
visual acuity and without doubt rep- 
resent the true illuminating values 
of light sources where a low intensity 
of illumination is desired, but they do 
not represent the true illuminating 
value for higher intensities as met in 
interior lighting. 

Experiments with these types of 
photometrical devices show that the 
flicker photometer possesses the great- 
est consistency in respect to obtaining 
a photometrical balance and that with 
reasonable care successive readings 
will check within one per cent. More- 
over, candlepower measurements taken 
throughout a wide range of different 
intensities upon the screen agree very 
closely, thus apparently eliminating 
the Purkinje effect. 

The results of tests by Mr. Wild’ 
show a discrepancy of six per cent in 
the results obtained by photometering 
a tungsten-filament lamp consuming 1.5 
watts per candle against a carbon-fila- 
ment lamp of 4.5 watts per candle as a 
standard by means of the flicker, Lum- 
mer Brodhun, and Bunsen types of 
photometers. The flicker photometer, 
of which three different types were 
used, gave lower values for the tung- 
sten lamp and differed by less than one 
per cent from each other. The average 
results obtained from the contrast and 
from the equality of brightness types 
compare very favorably with each 
other, although the different settings 
varied by several per cent. 

These results show the Purkinje ef- 


1 The Electrician, London, July 16, 1909. 
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fect and doubtless if the lamps were 
placed at a greater distance apart so 
that the intensity of the light at the 
photometrical device was less the dif- 
ference between the values obtained 
by the flicker photometer and those 
obtained by the other instruments 
would be still greater. 

Without further thought on the sub- 
ject it would appear that the solu- 
tion of the problem of comparing lumi- 
nous sourees differing in color would 
be by means of the flicker photometer. 
But in this method the eye is not 
working in its normal condition when 
determining the photometrical bal- 
ance and it seems reasonable that re- 
sults obtained when the eye is work- 
ing in its normal condition should be 
of more practical value and represent 
the merits of the two sources in a way 
more comparable with their tlumi- 
nating properties, than if the measure- 
ments are made with the eye excited 
to conditions entirely unnatural. 

The results obtained by using the 
illuminometer show the illuminating 
value of a luminous source with re- 
spect to distinguishing detail and 
would seem to be the proper instru- 
ment for making photometrical meas- 
urements since the objects of light is 
usually for the purpose of distin- 
guishing objects or outlines. But the 
illuminometer is of low sensibility, the 
illumination which it measures is of 
low intensity, and the normal eye 
soon becomes fatigued and will give 
different results under different physi- 
eal conditions. 

The Bunsen and the Lummer-Brod- 
hun types remain, with the Purkinje 
effect for the disturbing element 
Nevertheless, these devices possess cer- 
tain advantages. The illumination on 
the sereen may be almost any desired 
intensity so that the eye may, in its 
normal condition, compare illumina- 
tions made to conform to those met in 
practice. The screens viewed through 
the eye piece may have a certain size 
type so as to obtain a better idea of 
the illuminating values of the sources. 
The results of photometrical settings 
for various intensities on the screen 
seem to conform with the physiologi- 
eal conceptions of illumination ob- 
tained in practice. To make this point 


clear we will refer to the peculiarity 
of the human eye referred to at the 
beginning of this paper, viz., that it 
ean distinguish detail better when the 
object is illuminated by a white light 
than when illuminated by a yellow 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


light if the intensity is low. In prac- 
tice we use light for discerning objects, 
we see things by contrast in color; 
dark or black objects are not changed 
in appearance when viewed by lights 
of different colors, while light shades 
are changed in appearance. Thus in 
a white light colored objects of light 
shade will appear with their daylight 
color, but if they are viewed in a yel- 
low light their color will be distorted 
by the yellow. 

This characteristic shows up the 
light to an advantage and the same 
thing occurs in the photometer due to 
the Purkinje effect. 

From the above reasoning and from 
similar reasonings along the same line 
for higher illumination intensities it 
would seem that the results obtained 
by using either the Bunsen or the Lum- 
mer-Brodhun photometric device 
would indicate the true illuminating 
value of the source although difficulty 
may be encountered in determining 
the exact candlepower values of the 
lamp. Moreover, in portable photom- 
eters used for illumination measure- 
ments entirely, there is little question 
but that the above devices give the il- 
luminating values of the source and 
their greater sensibility and less liabil- 
ity to optical errors, as well as the range 
of illumination intensities for which the 
ordinary portable photometer is adapted, 
make them preferable to the illumi- 
nometer. 

In the preceding paragraphs are set 
forth some of the practical complexi- 
ties of modern photometry. Although 
the differences may be small in most 
eases, still there is a broad field for im- 
provement before illumination or can- 


,dlepower measurements may possess 


an accuracy or reproducibility compar- 
able with the measurements in the oth- 
er branches of science. 

With the photometrical apparatus 
which is at the present time commer- 
cially available for the comparison of 
the illuminating powers of various 
sourees of light, it is the opinion of the 
writer, based upon his experience in 
the dark room and a study of the re- 
sults obtained by others, that the Lum- 
mer-Brodhun photometrical device pos- 
sesses the greater merit as a means of 
comparing luminous sources. The Bun- 
sen photometer has been supported by 
some as the most desirable on the 
ground that, if the lights from the two 
sourees differ in color, they can be com- 
pared against the white field instead 
of directly with each other as in the 
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Lummer-Brodhun type, but the higher 
sensibility of the latter appears to 
more than offset whatever merit there 
may be in this claim for the Bunsen 
photometer. It is suggested that the 
lamps be placed at such a distance 
from the photometrical device that the 
intensity of illumination thereon be ap- 
proximately the same as the illumina- 
tion intensities obtained from commer- 
cial installations and the report of all 
tests giving the candlepower of a lamp 
should include the distances at which 
the lamps are placed from the screen. 
As an additional means of reducing 
the Purkinje effect, it is suggested that 
the commercial photometrist employ 
the tungsten lamp as a standard and 
have it calibrated at the Bureau of 
Standards, for different specific con- 
sumptions of energy as, for instance, 
1.25, 2.0, 2.5, 3.1 and 3.5 watts per can- 
dlepower. In this way one could ap- 
proximately match the color of any of 
the incandescent filament lamps, and 
when operating at 1.25 watts per can- 
dle would furnish a far more satisfac- 
tory standard with respect to color, for 
photometering other classes of lamps 
than the carbon-filament lamp or flame 
standards which are commonly used. 


ae 





Determining the Degree of Vacuum of 
Incandescent Lamps. 

The usual method of ascertaining if 
incandescent lamps are _ sufficiently 
evacuated is to subject them to an al- 
ternating field of high tension or bring 
them in contact with the pole of an in- 
duction coil. The nature of the lumi- 
nous phenomena then appearing in the 
lamps indicates the degree of the vac- 
uum. This method involves danger to 
the operators, especially when the 
spark of the induction coil perforates 
the lamp-being examined. The process 
of A. Pfeiffer, of Wetzlar, Germany, in 
which a Tesla field is utilized, does not 
involve any risks. <A small Tesla trans- 
former is enclosed in a box, and one of 
its poles is connected to the board 
which earries the entire series of lamps 
to be examined in one operation. The 
other pole, consisting of a metallic ring, 
is attached to an insulating handle and 
passed over the lamps at a sufficient 
height to prevent the formation of 
sparks. The tension is so chosen that 
even imperfectly vacuumed lamps be- 
come luminous. As is well known, the 
high-frequency Tesla discharges are 
harmless, and the operators are there- 
fore not exposed to any danger.—From 
L’Electricien (Paris), October 30. 
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THE ELECTRIC PROPULSION OF 
SHIPS.' 


BY H. J. ORAM.? 





An electrical drive has already been 
adopted in some ships of small power 
where the prime mover is an internal- 
combustion engine, in order to over- 
come difficulties in starting, and to 
avoid complicating these engines with 
reversing-gear. In one system an elec- 
trical drive is adopted for reversing or 
slow speeds only; at other speeds, 
though the dynamo and motor are 
coupled to the engine-shaft, no elec- 
tricity is generated, and the internal- 
combustion engine is working directly 
on the propeller. In this design the 
capacity of the dynamo and motor is 
limited to about one-half the power of 
of the engine in order to save weight. 
Since the introduction of turbine ma- 
chinery in warships, proposals to super- 
sede turbines directly coupled to the 
propeller shafting, by designs where 
electrical machinery is interposed be- 
tween the turbines and the propellers, 
have been made several times. 

The system, as proposed, consisted of 
the employment of economical turbines, 
at very high revolutions, similar to 
those in use on land electric-light sta- 
tions, with a dynamo and motor inter- 
posed between the turbine and shaft 
to reduce the speed of the latter to 
that which is most suitable from the 
propeller efficiency point of view. The 
turbines are always run in one direec- 
tion, and reversing can be effected by 
the change of the direction of the cur- 
rent at the motor. 

The claims made for this system are 
that the loss due to the interposition 
of the dynamo and motor between the 
turbine and propeller-shaft is more 
than counterbalanced by the gain due 
to the more economical steam consump- 


1 Abstracted from the presidential address, en- 
titled ‘“Propelling Machinery by Warships,” de- 
livered at the inaugural meeting (November 16. 
1909) of the Junior Institution of Engineers, 
England. 

Vice-Admiral, 


2 Engineer and Engineer-in 


Chief, of the British Navy. 
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tion of high-speed turbines, and that 
due to a higher propeller efficiency 
when working at more modvrate speeds 
than is usual in ship turbine machinery. 

It is also claimed that the radius of 
action of the ship will be increased due 
to an economy when working at low 
powers, dynamo-machines being shut 
off aitogether, as required, and the 
remainder worked at, or near, their 
economical power, and that although 
the high-speed turbines and electrical 
machines are together heavier than the 
direct-coupled turbines this is more 
than compensated for by the lesser 
boiler power required, consequent on 
the higher efficiency of the fast-running 
turbines and slower-running propellers, 
so that a complete installation for the 
same speed of vessel is not only more 
economical, but no heavier. Further, 
that there would be an increased econ- 
omy from working the auxiliary ma- 
chinery by motors driven from the 
main generators. 

These are the main features of the 
system; there are various other claims 
made, but they are not important com- 
pared with the preceding. 

The actual figures are the subject of 
considerable doubt and controversy, 
and would require much time for an 
adequate examination. I shall only re- 
fer generally to some of the important 
features. 

As regards economy at full power, it 
must be remembered that the claims 
are based on figures obtained from 
trials of electric-light stations on shore, 
and it is somewhat doubtful of the 
same results will be obtainable when 
similar units are worked as a battery 
on board ship with the engines and 
boilers placed in from five to seven or 
even more separate watertight com- 
partments. 

It appears that the loss which re- 
sults at the dynamo and motor is not 
less than twelve per cent, so that not 
more than eighty-eight per cent of the 
shaft horsepower given out by the tur- 
bine would be available as horsepower 
at the propeller-shaft 
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The actual steam consumption in 
pounds per shaft horsepower for the 
propelling turbines in the three ships 
of the Indomitable class is only twelve 
pounds at full power, and this without 
superheating. The figures guaranteed 
for the steam consumption of the elec- 
trical eombination from experience in 
short electric-light installations were: 
given in one case worked out in detail 
as 12.9 pounds per brake horsepower 
at the propeller shaft without super- 
heat, and 10.9 pounds with 100 degrees 
superheat, the vacuum being twenty- 
eight inches. It will be seen, there- 
fore, that in the particular case of the 
cruisers mentioned there is little mar- 
gin of superiority at full power avail- 
able for reduction of boiler power, even 
allowing for the probable improvement 
in economy of the electrical installation 
due to the larger units in these ships. 

The claim to increased economy at 
low powers should be realized, as the 
generators then in use could be worked 
nearer their maximum output, but it 
must be remembered that the effi- 
ciency of the motor falls off with re- 
duced powers, but the actual amount 
is doubtful. This feature of the system 
is the important one as regards ma- 
chinery of warships. The claim as re- 
gards increased power for going astern. 
is also justified. 

As regards increased propeller effi- 
ciency, it must be remembered that the 
efficiency now obtained with the slower- 
running propellers has been the result 
of many years’ experience. The early 
turbine propellers had low efficiencies ; 
experience has enabled these to be in- 
creased, but they do not yet reach the 
figures obtained with the slower run- 
ning reciprocating engines. There is no 
doubt that as more experience with 
small fast-running propellers for such 
large powers as have only been recently 
introduced is obtained, the efficiency of 
the latter will be still further improved. 
In particular cases, such as in the large 
eruisers of the Invincible class, there 
has been no falling off in propeller 
efficiency of the faster running screws 
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from efficiencies obtained in the slow- 
revolution screws of older cruisers. 


No doubt a large-diameter propel- 
ler assists the maneuvering power of a 
ship, but the diameter is frequently 
limited by hull considerations; and 
electrically driven ships with the same 
number of propellers, driven slow- 
er, would in some cases be limited to 
practically the same dimensions as in 
direct-driven installations. 

In one design, in which the weights 
of the turbo-generator and motor were 
quoted, it was found that the increase 
of engine-room weights would be con- 
siderable, and that the total increase of 
machinery weights would be about fif- 
teen to twenty per cent. The-gain at 
low powers would require to be very 
substantial to balance such material 
increases. 

The substitution of electromotors for 
auxiliary steam-engines would also add 
to weight, and such auxiliary machin- 
ery as steering engines and distilling 
plant would for the present require 
to be steam-driven. 

The electrical pressure proposed in 
the various plans has varied from 1,000 
volts in the lowest to 2,750 volts in the 
highest, and these are all very high, 
from the point of view of safety, for 
use in the British navy. Also, before 
any system could be adopted many nec- 
essary details would require to be care- 
fully considered, such as freedom from 
danger of failure due to access of water 
to the electrical machines or to particu- 
jar parts of them, and the ventilation 
of the machines, as considerable heat is 
generated. 

With the interposition of two elec- 

trical drives between the turbines and 
the propeller, in addition to special 
dynamos as exciters, it is not probable 
that the wear and tear would be less 
or that less staff would be required, but 
rather the reverse. 
‘ ffm the designs submitted to the Brit- 
‘ish Admiralty there has been no gain 
in the space occupied, but in some cases 
an increase. 

It is essential for warship purposes 
that the small variations of speed re- 
«yuired from the propellers when keep- 
ing station in a fleet should be readily 
obtained, and in this respect the elec- 
trical systems which have been pro- 
posed to the Admiralty are far from 
satisfactory. The various firms have 


only proposed to provide for three elec- 
trical speeds—full, half, and quarter— 
and have suggested that if anything 
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further were required that the speed 
of the generators should be regulated. 
This latter would detract from the 
economy of the system. It is recog- 
nized that further attempts are being 
made to meet this condition, which is 
absolutely necessary as far as warships 
are concerned, provision for station 
keeping or the power of making grad- 
ual changes of speed throughout the 
whole range, both ahead and astern, 
being essential. 

Finally there appears to be consid- 
erable doubt as to the efficiencies of 
the various systems proposed, and the 
figures on which they are based; but, 
speaking generally, the conclusion 
seems to be that the interposition of a 
dynamo and motor between the engine 
and its work, involving when on board 
ship considerable liability to accident 
and derangement of the electrical ma- 
chines, in addition to present risks, has 
disadvantages such that the practica- 
bility of the details should be beyond 
question, and the gain by its adoption 
must be shown to be substantial before 
the system could be fitted in any impor- 
tant vessel. This has not, I think, heen 
done at present. We must recognize, 
however, the skill and ingenuity with 
which this problem has been dealt with, 
and any further developments will 
naturally receive careful consideration, 
especially the actual results from in- 
stallations which are about to be fitted 
on a small seale. The good work done 
by electrical engineers on board war- 
ships at present in respect to auxiliary 
machinery of all kinds is too well 
known to need any comment from me, 
and we should welcome their eco-opera- 
tion as regards the main engines, if the 
resulting combination is likely to be 
beneficial. 


—>-s> 





Increasing Farm Production by Elec- 
tricity. 

In his presidential address to the In- 
stitution of Electrical Engineers, in 
London, England, on November 11 last, 
Dr. Gisbert Kapp made the following 
interesting observations on the applica- 
tion of electricity in stimulating plant 
growth: 

‘‘The discovery that electrification of 
the atmosphere immediately above the 
plant stimulates in certain cases its 
growth, is already thirty years old, but 
only recently has this idea been prac- 
tically developed—first by Professor 
Lemstrém in Sweden, and more recent- 
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ly still by Sir Oliver Lodge, in collab- 
oration with J. E. Newman and R. 
Bomford, on an experimental farm at 
Bitton, Gloucestershire, England, and 
on a farm of about forty acres at Eve- 
sham, near Birmingham, and at other 
places. ; 

‘*A network of galvanized iron wires 
is stretched over the field to be treated 
and suspended eighteen feet from the 
ground from wooden posts and oil insu- 
lators. The posts are placed seventy 
yards apart, so that about one post per 
acre is required. The network consists 
of No. 11S. W. G. wire placed over the 
posts in parallel rows 100 yards apart, 
and No. 208. W. G. wire cross-connect- 
ing the stouter wires every ten yards. 
The attachment of the latter to the in- 
sulators is not direct, but by means of 
short links and tension insulators to re- 
duce the electrical stress on the insu- 
lator itself. 

‘‘The network is positively electrified 
to from 60,000 to 100,000 volts by 
means of an induction-coil mercury gas 
break and Lodge rectifying vacuum 
valves. The induction coil is worked 
on the primary side by continuous cur- 
rent obtained from an ordinary dyna- 
mo. Lionel Lodge, who is the electrical 
expert for the various installations, in- 
forms me that there is no difficulty in 
keeping the potential in the network up 
to the figures given except in misty 
weather or during rain, when it may 
fall as low as 200,000 volts; also that 
the amount of primary power required 
per acre is very small, namely, from 
ten to twenty watts. 

“The installation is run for five or 
six months during eight to ten hours 
each day, and the total expenditure of 
energy is only about twenty Board-of- 
Trade units per annum per acre. Un- 
der this treatment the increase in the 
yield per acre is about thirty per cent, 
but under certain conditions it may be 
even more. The system is in use on 
several farms in England, on six farms 
in Germany, and on one farm in Hol- 
land.’’ 





Electric Distillation of Turpentine. 

Replying to a Philadelphia inquiry 
requesting more specific information in 
regard to the electrical distillation of 
turpentine than was contained in a 
recent consular report of his, Consul- 
General George N. West, of Vancouver, 
B. C., states that specific questions sub- 
mitted to an electric turpentine com- 
pany there elicited the following: 
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‘“The number of gallons that we have 
obtained from selected mill refuse has 
averaged six to eight per cord treated. 
We have, however, secured a much 
larger return from wood obtained from 
other sources, such as very resinous 
woods, that are not fit for mercantile 
lumber—much of the Douglas fir grown 
in this Province is cut leaving a stump- 
age of six to ten or more feet on account 
of the base of tree being very resinous. 
Then, too, trees growing at higher alti- 
tudes or those that have been wind 
twisted have very resinous bases; in fact, 
are unfit for mercantile use as lumber. 

‘‘Our turpentine has been pronounced 
by leading authorities in the world as 
chemically pure and is superior to the 
article generally sold, which we have 
found by analysis to be largely adul- 
terated. 

‘*We estimate the cost of erecting a 
mill at $1,500 per cord to be treated, 
after making liberal allowances for con- 
tingencies. We estimate that it would 
take twelve men to operate a ten-cord 
mill, consisting of four North Ameri- 
cans and eight Orientals. The pay of 
the former labor averages from $2 to 
$3 per day and the Oriental about 
twenty cents per hour. At present 
there is only one mill in operation in the 
world under our methods. 

‘“The present wholesale price of tur- 
pentine in Vancouver is $8.10 per cask, 
but consumers: are willing and anxious 
to pay us a little more than the market 
price. The by-products, tar, oil, rosin, 
pitch, and charcoal, all find a ready 
market, the rosin especially being in 
great demand for use in the manufac- 
turer of cheap soap.’ 

+e 


Three-Phase Motors with Speed 
Control. 

At a recent meeting of the Glasgow 
(Scot.) University Engineering Society, 
Parker Haigh read a paper on ‘‘Three- 
Phase Motors with Speed Control,’’ in 
which he stated that motors with pole- 
changing types of windings possessed 
marked advantages over other types of 
motors when variable speed was de- 
sired. A 100-horsepower motor, he 
said, used as an ordinary single-speed 
motor, gave eighty-five horsepower 
when used as a two-speed motor with 
the same upper speed, this with an 
efficiency of over ninety per cent, as 
against a forty-five per cent efficiency 
for the single-speed motor slowed 


down to half-speed by the use of re- 
sistances. 


Electric Geysers. 

The electric geyser shown in the ac- 
companying illustrations works on an 
entirely different principle from the 
various electric water-heating devices 
now in use. The electric geyser is at- 
tached to an ordinary water tap by a 
rubber hose and the cold water enter- 
ing the geyser through this inlet pipe 
passes through a series of chambers 
which are in direct connection with the 
electric supply. 





. ELECTRIC GEYSER. 


The water instantly becomes heated 
and issues in a hot stream from the dis- 
charge pipe of the geyser, the time 
elapsing between the turning on of the 
tap and the fiow of hot water through 
the geyser being only a few seconds. 
It is stated that there are no wires or 
resistances employed in this electric 
geyser and the apparatus is practically 
proof against short-circuit. The small 
geyser is especially adapted for use in 





GEYSER FOR DENTAL USE. 


the bed chamber or for the dental foun- 
tain. A supply of one pint of hot water 
per minute takes one kilowatt of elec- 
tricity per hour. The geyser is de- 
signed for alternating or direct-current 
of 100 volts or 200 volts. 

The dental electric geyser is four 
inches deep and three and one-half 
inches in diameter, the total height 
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from the bottom of the switchplate to 
the top being seven inches. The body 
of the geyser is made of hard rubber, 
and the supply of water may be regu- 
lated by means of the tap to any tem- 
perature up to the boiling point. In 
the 100-volt geyser there are a larger 
number of platinum plates used than 
in the 200-volt geyser and they are 
placed closer together, and for this 
reason the cost of the lower voltage is 
greater. 

This electrie geyser is of English de- 
sign and is being adopted to a consid- 
erable extent in British countries. 

++ 
Electric Smelting in Sweden. 

A resent English report states that 
the Jernkontoret, a national union of 
Swedish iron works, has decided to 
make a commercial experiment in the 
manufacture of pig iron by an electrical 
process. 

The new works will be located at 
Trollhatten, at a cost of about $125,000. 
The rights of the process to be em- 
ployed are owned by the Elektrometall 
Company, of Ludvika, and was devised 
by Messrs. Gronvalk, Lindblad, and 
Stalhane, well-known Swedish engi- 
neers. 

The electric ‘‘shaft furnace’’ has a 
total height of about twenty-five feet, 
the height of the shaft itself being 
eighteen feet. The melting chamber 
containing the electrodes is about seven 
feet high, and the furnace attains its 
maximum diameter at this point. It is 
the isolation of the descending charge 
from the lining at the point the elec- 
trode enters the furnace that is said to 
constitute the particular economic ad- 
vantage of the construction, since it 
prevents the destruction of the lining. 

A recent experiment showed that 
there had been produced during 903 
hours’ running twenty-eight tons of 
iron containing from 0.95 to 3.09 per 
eent of carbon. In the manufacture 
there were used the following: Ore, 
422 tons; lime, 24 tons; coke, 41 tons; 
charcoal, 58 tons; electrodes, 6.5 tons, 
and the current consumed was 891,623 
kilowatt-hours. 

+o 

Electric Pumps for London Docks. 

The governing body known as the 
Port of London Authority has decided 
to install electrically driven pumps at 
the Royal Victoria and Royal Albert 
Doeks in London (England), to raise 
the present level of the docks by about 
two feet six inches. 
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A REMARKABLE — 7,000-HORSE- 
POWER ELECTRIC ROLLING- 
MILL MOTOR EQUIPMENT. 


BY FRANK C. PERKINS. 

At the iron and steel works of the 
Georgs-Marien-Bergkerksund Hutten 
Verein there is in operation a most 
successfully electrically driven rolling 
mill. The details of construction and 
operation of this plant may be noted in 
the accompanying illustrations. The 
electric power for operating the rolling 
mill is supplied from a large gas-engine 
electric generating plant using waste 
gases as a fuel. The electric energy is 
distributed about the rolling mill to the 
various motors as a direct current of 
200 volts’ pressure. 

It may be stated that the main roll- 
ing mill which is electrically driven 
was constructed at Mulheim by Thys- 
sen and Company and consists of rolls 
900 millimetres in diameter and 225 














6,000-HORSEPOWER COUPLING BETWEEN 
FLYWHEEL AND FOUR MACHINES 
OF MOTOR-GENERATOR SET. 

millimetres in length. The live rolls 
conveying the steel to the mill are op- 
erated by two electric motors of forty- 
horsepower capacity having a speed of 
510 revolutions per minute. 

A large, direct-current, shunt-wound, 
double motor is used for driving the 
rolling mill proper. It has two arma- 
tures and two fields mounted on one 
base and has a capacity of 7,000 horse- 
power. The torque is said to be 85,000 
metre-kilogrammes, and the motor op- 
erates at a speed of sixty revolutions 
per minute. 

For producing this enormous torque 
and for regulation in driving the mill 
without overloading the generating 
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equipment there is employed a large 
flywheel motor-generator set on the Ilg- 
ner system which was developed ini- 
tially for use with mining-shaft hoists. 

The motor-generator set includes 
four direct-current machines, each of 
which has a eapacity of 1,300 horse- 
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tors as the steel passes between the 
rolls. 

One of the 1,300-horsepower ma- 
chines acts as a motor in the operation 
of this Ilgner motor-generator set while 
the other three are driven as dynamos 
by the motor and the momentum of the 




















GERMAN ELECTRICALLY 


power and operates at a speed of 350 
to 450 revolutions per minute. An 
enormous flywheel is mounted on the 
common shaft of these machines in the 
center and gives up its energy to the 
dynamos when needed at the time of 
maximum torque of the rolling-mill mo- 








DRIVER ROLLING MILL. 


flywheel. These are connected in se- 
ries, each supplying a pressure of 500 
volts, so that the highest pressure re- 
ceived by the rolling-mill double motor 
is 1,500 volts, or 750 volts for each 
armature. 

The flywheel weighs thirty-five tons 
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and has a peripheral speed of ninety 
metres per second. A special coupling 
is provided for connecting the flywheel 
with the four machines. The coup- 
lings were designed and constructed by 
the Siemens-Schuckertwerke of Berlin, 
for a capacity for 6,000 horsepower. 

At the instant when the steel ingots 
weighing 2,200 kilograms to 2,675 kilo- 
grams pass through the rolls, an enor- 
mous amount of power is required, and 
the thirty-five-ton flywheel gives up a 
part of its energy to the direct-current 
machines so that the latter may supply 
the necessary current to the rolling- 
mill motors. It is stated that this elec- 
tric rolling mill has given excellent and 
economical service since it was in- 
stalled, the regulating system and con- 
trol working perfectly. 


yaw 
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A Portable Electro-Hydraulic Riveter. 

A new application of electricity is 
evinced in a portable electro-hydraulic 
riveter which is being put on the mar- 
ket by a prominent Swiss engineering 
firm. The machine is very compact, all 
the working parts being mounted on 
the upper part of the steel frame, just 
above the gap. A motor of from four 
to six horsepower, and designed to run 
normally at a speed of 1,420 revolutions 





a minute, drives a differential piston-. 


type pump through a worm reducing- 
gear and a pair of pitmans. The 
length of the piston stroke is one and 
one-half inches, and the pump makes 
170 strokes a minute. The motor is 
provided with a starting resistance, and 
the water for the pump is mixed with 
from forty to forty-five per cent of 
glycerine to prevent freezing in cold 
weather. The riveting cylinder has a 
piston of 6.3 inches in diameter and a 
stroke of 2.75 inches, the cylinder 
being capable of withstanding pres- 
sures up to 90,000 pounds per square 
inch. The piston has a quick-return 
movement, its (downward) working 
strike being made at a speed of 16.5 
inches per minute, and its return non- 
working stroke at a speed of seventy 
inches a minute. Full control is ef- 
fected by means of a hand lever. It is 
stated that the 2,750-pound machine, 
which is designed for rivets up to 
seven-eighths of an inch in diameter, 
has accomplished, under normal con- 
ditions, the task of heading 1,000 riv- 
ets of three-quarters of an inch in diam- 
eter, in a working day of ten hours, 
with three men in attendance. Larger 
types of these machines are also made. 
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An English Wind Turbo-Electric Plant. 

The following interesting description 
of a wind turbo-electric installation on 
a private estate at Bromyard, in Wor- 
vestershire, England, is taken from a 
recent issue of The Electrician, of Lon- 
don, England. 

The plant is one of J. G. Childs and 
Company’s standard wind turbines for 
electric driving, the wheel being twen- 
ty-four feet in diameter, and mounted 
upon a steel tower seventy-five feet 
high. It is placed 435 yards away from 
the house on some ground perhaps 
ninety feet above the level of the latter. 
The generator is placed in a small house 
at the foot of the tower, and the bat- 
tery and switchboard are placed in one 
of the outbuildings of the house. 

The current is conveyed from the 
generator at the foot of the tower to 
the battery by means of bare solid over- 
head copper cables, carried on porce- 
lain insulators mounted on poles, in 
connection with which lightning arrest- 
ers are fixed. The poles and the cross- 
arms are placed about thirty feet apart, 
the wood used in them being supplied 
from the plantation on the estate. 

The governor is of a special design, 
with a speed variation of 400 to 1,600 
revolutions per minute, and runs with 
its armature in a vertical position. It 
is carried on ball bearings and is driv- 
en by a five-inch belt from the vertical 
shaft of the wind turbine, the belt be- 
ing on its edge. The generator is of 
four-kilowatt capacity, with a normal 
voltage of about seventy volts. 

As it was desirable to have the whole 
of the control arrangements in the bat- 
tery room, where the switchboard is 
placed, a separate field wire was placed 
on the transmission line along with the 
other conductors. This, also, is a bare 
copper wire carried on insulators. 

The battery consists of twenty-eight 
cells having a discharge capacity of 
forty-six amperes for ten hours. The 
battery is divided into equal groups 
either of which can be used for supply- 
ing the lighting. The pressure on the 
lamps is twenty-five volts, Osram lamps 
being used. Arrangements are made 
for using fifty volts for power, as the 
plant, in addition to running the lights 
in the house (about 100 in all), also 
drives a fifty-volt motor for running a 
chaff-cutter, circular saw and root-pulp- 
ing machine. This motor is placed in 
a shed about eighty yards from the 
house and is connected to the battery 
by means of an armored lead-covered 
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cable laid in the ground. The chaff- 
cutting required for the homestead is 
easily dealt with by this machine, and 
also a considerable amount of firewood, 
etc., is sawn. The motor is belted di- 
rect to the various machines and only 
runs one at a time. 

The plant is entirely automatic, being 
fitted with a patent tail gear, which gives 
very accurate adjustment to the wind. 
This arrangement consists of three 
tails,.two of which stand out at about 
twenty degrees with the wheel. Two of 
these are connected together, so that 
when the wheel is required to stop they 
have only to be pulled down into a 
horizontal position, and the wheel im- 
mediafely comes up into the wind and 
stops running. In the same way the 
tails are so balanced that when the 
wind reached a predetermined velocity, 
the tails tend to take the horizontal po- 
sition, and so bring the wheel more or 
less out of the wind as the strength of 
the wind varies. In the recent gales 
which swept over the Midland counties 
this plant had a very good test of its 
stability, and though a very large tree 
was blown down close to it, the wind 
turbine suffered not the slightest harm. 

In practice, it is found that the sup- 
ply from the wind turbine is so reliable 
that it is almost the same as a supply 
laid on from the public mains, as the 
attention required by the plant is so 
small. All the main bearings carrying 
load are ball bearings, and the gear is 
enclosed in a cast-iron oil bath, so that 
if the plant were left for twelve months 
no harm would result from want of 
lubrication. 

As the wind turbine is placed on 
ground somewhat higher than the 
house, and out of sight behind a wood, 
there is often a good wind blowing at 
the turbine when none is felt down at 
the house. The plant is guaranteed to 
produce 3,000 units a year, but in prac- 
tice it produces at a much faster rate 
than this. In twelve hours a few days 
ago it produced fourteen units, with 
wind averaging fifteen miles an hour. 

+e 
A New Electric Cure. 

A new system of electro-therapeuties 
has been invented by K. Mueller, of 
Zurich, who is said to employ the ef- 
feets of the electromagnetic field upon 
the body instead of the direct applica- 
tion of electric current. His invention 
is based upon observation of the supe- 
rior health of men working in a strong 
magnetic field at St. Gothard Tunnel. 
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AN ADVERTISING PROBLEM WITH ‘‘KINKS. 





BY CHARLES A. PARKER. 





‘‘Going after unwired houses nowa- 
days is about as pleasant as trying to 
satisfy a craving for food on what was 
left of the meal of a hungry tramp.’’ 
This rather epigrammatic remark 
emanated one day from a very much 
disgruntled solicitor who was discuss- 
ing with the manager an exceedingly 
barren day’s work on the outskirts of 
town. 

As far as the pleasure of going after 
unwired houses is concerned, his point 
was very well taken. It is, most de- 
cidedly, not a languid pastime suitable 
for whiling away a summer’s after- 
noon. No more is it a work calculated 
to inspire one, by easy su”cesses, to 
heights of enthusiasm. It 1s a selling 
problem, complicated by a generous as- 
sortment of ‘‘kinks.’’ 

Without a clear recognition of just 
what these kinks are, where they are, 
and how they may be straightened out, 
advertising, as well as soliciting, in- 
tended to ‘‘get’’ unwired houses will 
fall short of its purpose. No matter 
how complete one’s knowledge of the 
subject is, hard, steady plugging and 
considerable patience are essential. 
Without that knowledge, complete suc- 
cess is impossible. 

There is, however, an ample reward 
for the central station when it is finally 
successful in obtaining a wiring con- 
tract from the hard prospect, for it ulti- 
mately results in large revenues. 

There can be no doubt about it— 
‘‘going after’? and ‘‘getting’’ unwired 
houses as an advertising problem is 
full of ‘‘kinks.’’ But there is this con- 
solation about it. When successfully 
figured out the solution is just as full 
of profits as the problem is of difficul- 
ties. And just because the problem is 
a hard one and the solution is profit- 
able, it is all the more urgent that we 
get down to the essential points from 
the very first. 


1 The second of the series of articles on “‘Cen- 
tral-Station Advertising’ appearing in the sec- 
ond issue of every month. 


In this connection it must be under- 
stood perfectly that we are dealing 
chiefly with dwellings that have been 
erected for a number of years. Not 
with new homes of the better sort, in 
most of which electric wiring is in- 
stalled as a matter of course. 

This problem, like many others, of- 
fers its own solution. By a careful 
survey of the whole matter, we are 
able to determine all the elements that 
must necessarily enter into one’s ad- 
vertising if it is to be effective. With 
this in view, let us ask ourselves ‘‘ what 
manner of men are they’’ to whom our 
advertising must go? By a process of 
elimination we can soon mark out the 
class of people we must attack. 

From the very first we can ignore 
the homes of the rich. Their houses 
will be wired for electric light whether 
they represent the skill of modern 
architecture or date back to the Civil 
War. So, also, we need not bother 
ourselves a great deal over new homes 
that can scarcely be called mansions 
and still belong to the better class of 
dwellings. Their owners, too, will ‘‘see 
the light’’ without much effort on the 
part of the central station advertiser. 
It is pretty safe to figure that any man 
with four thousand dollars or upwards 
to put into a home will be wise enough 
to include electric wiring. 

This does not mean that the central 
station advertiser can ignore this class 
of business, because he can’t. If he 
does he will lose out. He can scarcely 
expect to have people come crowding 
into the office to hand his company 
their money. He must remember that 
there are other people in the field. He 
is apt to find the gas people or some- 
body with some one of the many ‘‘pri- 
vate’’ illuminating plants schemes, step- 
ping in. 

It pays to remember that all of these 
people can put up a mighty strong line 
of talk. And they often succeed be- 
cause of the neglect of the central sta- 
tion advertiser. That gentleman tacit- 
ly recognizes the fact that we have 
been stating—namely, that in the nat- 
ural course of events, houses of the 
better sort are wired for electricity. 
And he lets it go at that. 

What we do mean by saying that the 





class of homes mentioned ean be elim- 
inated from our problem is simply that 
this phase of the matter presents no 
‘‘kinks.’’ Reasonable and ordinary ef- 
fort is bound to swing this business to 
the central station. So, for present 
purposes, we need not consider them. 

So far we have found that this ad- 
vertising problem does not lie with 
mansions, old or new. Neither does it 
concern new houses that may be rated 
as “‘upper middle class.’’ This brings 
us to ‘‘upper middle class’’ dwellings 
that were erected prior to the common 
use of electricity. When we reach this 
point in our scrutiny of conditions, we 
begin to get into our subject-matter 
proper. Houses of this sort are not al- 
ways wired for electricity at the first 
opportunity, not upon the first sugges- 
tion. Some effort is required to get ac- 
tion. But even yet we have not placed 
our fingers upon the real ‘‘kinks.’’ 
This class of house would never give a 
solicitor just cause for perpetrating 
pessimistic epigrams. Indeed, when 
we do arrive at the very source of the 
difficulty, we can drop consideration 
of them entirely. The solution of the 
real problem will be the answer to this 
as well. 

Where, then, is the difficulty? To 
come at once to the point, ‘‘ going out”’ 
and ‘‘getting’’ unwired houses is diffi- 
cult for the central station advertiser 
because the great field of endeavor lies 
with the cheaper houses. Houses that, 
even when built today, are not wired 
for electricity unless won over by 
strenuous advertising effort. It is 
made up of the everyday homes of 
everyday, self-respecting American 
workmen. 

Possibly our claim that this is a 
‘‘kinky’”’ advertising problem may be 
challenged as a superficial assertion. It 
will only be necessary, however, to 
point out the kinks themselves to dem- 
onstrate that all this is something more 
than mere ‘‘airy vaporings.’’ 

In the first place, our advertising 
must go to people who are so accus- 
tomed to other forms of illumination 
that they don’t know what they are 
missing by not having electricity ; peo- 
ple who are fairly well satisfied with 
gas and oil, and fear that, by changing, 
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they may be flying ‘‘to evils that they 
know not of.’’ Of still more impor- 
tance is the fact that all of them are 
not educated to highest possible stand- 
ard of living. A scientific explanation 
of the manner in which electricity does 
away with the exhaustion of the vital 
elements of the air would be beyond a 
good many. Few would appreciate a 
bare statement of the value of elec- 
tricity as a decorative factor in ‘‘The 
Home Beautiful.’’ The central station 
advertiser* must also bump up against 
the ever prevalent fear of legal entan- 
glements, and the common distrust of 
a public service corporation. Add to 
these things the fact that wiring up a 
home means a financial burden by no 
means as light as it is justifiable and 
you have the story complete. The 
‘‘kinks’’ in our advertising problem 
will, we believe, stand out clearly. 
This, then, is the class of unwired 
houses which the central station ad- 
vertiser must ‘‘go out’’ and ‘‘get.’’ 
These are the people who must be won 
over to the great army of current 
users. 

STRAIGHTENING OUT THE ‘‘KINKS.”’ 

There was a day when successful ad- 
vertising in general was regarded as a 
sort of a mysterious process depending 
largely on good luck. To advertise 
electricity successfully was considered 
a job of even more subtle character 
than advertising in general. It was be- 
lieved that the commodity offered for 
sale presented peculiar phases that 
called for a treatment altogether dif- 
ferent from that given the ordinary 
commercial article. That day has gone 
by. The ‘‘kinks’’ of our unwired 
house problem that we have been enu- 
merating can be straightened out by 
careful application of the rules that 
govern successful advertising in gen- 
eral. 

In the first place, we must find the 
man we are after. That much has al- 
ready been done. Next we must find 
out along what lines he thinks, what 
his attitude toward various phases of 
modern life is, what moves him to ac- 
tion, and what sets him more firmly 
than ever in his wonted path. But to 
do this much is not enough. The cen- 
tral-station advertiser must not only 
know these things but he must sympa- 
thize with his man’s attitude. In short, 
he must look at the world with the 
other man’s eyes. Only when he is 
able to do this, will he be able to ad- 
vertise effectively to the man in ‘‘the 
unwired house.’’ 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


At the very outset, we must recog- 
nize that life for the people we are 
after is a serious struggle. Work is 
the keynote of their existence. The 
man must toil to build up his little 
home, to guard against disaster, and to 
keep from slipping down a notch in 
his scale of living. So must the women 
work. The success of their homes does 
not depend upon the assiduity with 
which they attend mothers’ meetings, 
or read women’s magazines. It rests 
upon their ability to scrub floors, get 
meals on time, keep the children 
clothed and in school, and all without 
allowing their health to break down 
under the strain. Don’t mistake our 
meaning—we are not referring to the 
class of people which is ground down 
to the very lowest extremity of life by 
a bitter struggle with poverty. That 
class is of little interest to us. The 
people with whom we are concerned, 
compose the great middle class — the 
people who must toil but who do so 
with steady hand, resolute eye and who 
cheerfully face whatever the future 
may have in store for them. 

Looking at life as this class of peo- 
ple must necessarily do, we will see 
that they are peculiarly open to three 
lines of influence. They are interested 
in anything that will lessen the labor 
about the home, cut down expense, or 
give the home builders more time to 
devote to themselves, their children, 
and their pleasures. It will need. no 
argument here to show that these very 
things are made possible by a ‘‘wired’’ 
home. 

This, then, is the essence of the mes- 
sage that central-station advertising 
must bear to the man who is not yet a 
consumer of current. Later in this ar- 
ticle, we will come back to message in 
detail. For the present, let us leave 
the matter here and take up another 
general step. 

Of equal importance with the con- 
tent of your advertising is the manner 
in which it is presented. Borrowing 
once more ‘‘the eyes’’ with which ‘‘our 
man’’ looks upon the world, we must 
realize that he is not a man satiated 
with all the sensations that are possible 
in life. His emotions are by no means 
jaded. He is not blasé. It does not 


take the most subtle of humor to make 
him laugh. Neither is his mental atti- 
tude so highly developed and so philo- 
sophical, that he is unaffected by the 
sentiment and pathos of everyday life. 
He has not yet reached the stage where 
he ean rise superior to preconceived 
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prejudices and notions. The man pre- 
paring central-station advertising to go 
to owners of ‘‘unwired houses’’ must 
bear these facts in mind. He must 
appeal to this man’s sentiments, emo- 
tions and prejudices rather than to 
cold-blooded and unadulterated reason. 

If he does the latter he is almost 
certain to fall short. So also if he 
fails to get right down to the particu- 
lars of everyday life. His appeals to 
humor and sentiment must not be 
placed on so lofty a plane, either in 
form or content as to miss the people 
he is after. 

This does not mean that this class 
of advertising should be cheap and 
coarse. Not by any means. If there is 
anything worse than shooting over a 
man’s head, it is insulting him with the 
matter beneath his notice. Advertis- 
ing that arouses a man’s resentment 
accomplishes nothing. Worse than 
that, it sets the advertiser back several 
notches. 

Before getting deeper into our sub- 
ject, it may be well to go back a little 
and sum up the points already made. 
We have, so to speak, isolated the man 
we are after. He is the man whose 
home is of the humbler sort and who, 
if left to his own devices, would cling 
to illuminating methods less modern 
than the electrical. We have also seen 
that our central-station advertising 
must emphasize the fact that it does 
away with drudgery in the home, that 
its economical features more than 
make up for its cost, and that it gives 
‘*time for better things.’’ 

THE MESSAGE IN DETAIL. 

Be specific. Generalization, such as 
is permissible in an article, will not do 
in an advertisement. The central-sta- 
tion advertiser cannot tell his story all 
at once. But he can make a good 
point and drive it home. Its effect 
will be heightened by the next point he 
makes at some later date. 

To enumerate the different argu- 
ments at the central-station advertis- 
er’s command is quite impossible in 
the space available even if it were 
necessary. 

The point we are making here is just 
this. Instead of saying, as we have 
said in this article, ‘‘Electrie light 
means less work,’’ say, ‘‘Electrie light 
means that you no longer have to fill 
lamps, trim. wicks, ete.’’ Instead of 
saying, ‘‘The cost of electric light is 
more than made up in the savings it 
makes possible,’’ say, ‘‘You can more 
than pay for electric light with the 
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money you save in doctors’ bills and 
decorating.’’ Instead of saying, ‘‘Elec- 
tricity gives the housewife more time 
to herself,’’ say, ‘‘ Electricity will give 
you more time for your children, your 
social obligations and your pleasures.”’ 
Of course, these are very crudely put 
here; but we are only trying to make 
the point clear. 

Avoid saying ‘‘ We will,’’ but rather 
‘*You can.’’ Hammer away steadily at 
specific points. Show how electricity 
means purer air to breathe; how it 
saves eyesight; how it tends by making 
the home cheerful and bright, to keep 
boys off the street. Point out the fear 
burglars and tramps have of a light 
that can be switched on suddenly; tell 
the people how much safer it is to have 
children alone with electricity than 
with an open flame light. 

Of course, the first aim is to arouse 
interest. To this end, try to make each 
advertisement not only as_ bright, 
cheerful and different in tone as pos- 
sible, but make it appear as if each 
were an ‘‘event’’ to you. If people get 
the idea that vou are advertising mere- 
ly as a routine part of your business 
they are going to give you but little 
attention. 

After your advertising has aroused 
interest, it must keep the mind of the 
reader moving along rapidly to the 
point where the proposition is finally 
put. The psychology of the situation 
is something like this. If you get the 
reader mentally saying, ‘‘Yes’’ to the 
various statements you make, he will 
find it hard to say ‘‘No,’’ when it 
comes to a final proposition, which is 
the logical conelusion from what pre- 
cedes. 

The converse is equally true. If your 
man may and is likely to say ‘‘No’’ to 
your initial statements, he is going to 
say ‘‘No’’ to your final proposition. 

There is another phase of the mat- 
ter which is often neglected and rather 
obscure at best. That is the attitude 
the kind of people we are dealing with 
take toward advertising matter in gen- 
eral. 

It would be asking too much to ex- 
pect them to keep in close touch with 
the science of modern advertising, to 
appreciate it more as ‘‘business news’”’ 
and salesmanship rather than as ‘‘only 
advertising.’’ To the man who is 
strictly in touch with progress along 
these lines, the fact that advertising is 
advertising makes little difference. If 
good, it gets attention. In fact, he is 


apt to resent matter that gets his at- 
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tention under a pretense of being some- 
thing that it is not. The man in the 
‘‘unwired house’’ is apt to look at 
things differently. If he spots a thing 
at the outset as ‘‘just advertising,’’ he 
is more apt to disregard it than if it 
gets to him as ‘‘a special offer,’’ a 
‘‘bulletin’’ or a “‘‘letter.’”’ Not that 
good straight-away advertising loses 
out entirely; but the other stands a 
better chance of getting favorable at- 
tention. 

For these reasons, as well as for the 
reason that you are advertising not to 
the general public, but to a well-de- 
fined class of persons, mail advertising 
is the most effective form possible. 

One of the best forms of advertising 
has been found to be the monthly house 
organ. Probably there is no point we 
have touched upon in this article that 
does not act as an argument for the 
little monthly magazine. It is an easy 
means of appealing to every side of the 
reader’s nature, his emotions, his sen- 
timents, and his reason. Its real ad- 
vertising character is more or less con- 
cealed. At least, it is not so evident as 
to be objectionable. Coming every 
month it carries interest in it from one 
issue to another. 

In addition to these points, it has the 
added advantage of being more or less 
in the nature of ‘‘something for noth- 
ing.’’ Is it not a magazine? Does it 
not contain attractive views and read- 
ing matter? This ‘‘something for noth- 
ing’’ feature can be played to advan- 
tage just as strongly as the central- 
station advertiser’s appropriation will 
permit. Not only is it a guarantee of 
attention, but it conveys the impression 
that the company is not a ‘‘grasping 
monster’’ but a ‘‘publie service corpo- 
ration’’ with emphasis on the word 
‘*service.”’ 

Let us suppose that our advertising 
is right up to the mark in every one 
of the essentials we have mentioned. 
Now we must add something else—per- 
sistence. 

As wé said in the beginning, this is 
an advertising problem full of 
‘‘kinks.’’? We are not going to get our 
man at once. We may have to educate 
him to a somewhat higher standard of 
living. We must show him that it is 
not the purpose of the central station 
to entrap him into a pitfall. We must 
prove to him that electricity is valu- 
able enough to justify the outlay of 
money that is necessary. All this takes 
time and must be done before we ‘‘get 
action.’’ 
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But this alone will not always pro- 
duce results. As a matter of fact, while 
it is quite possible to get a man to agree 


with you that your proposition is every- 


thing that could be claimed for it, it is 
another thing to make him act. 
HOW TO GET ACTION, 

The central-station advertiser whose 
matter leaves ‘‘the man in the unwired 
house’’ hanging in the air after each 
ad is not going to get ‘‘quick action.’’ 
Neither will it do to always wind up 
with a general request to ‘‘wire up the 
house.”’ 

Have some definite proposition to 
make. «Outline a course of action to be 
taken. As often as not, action is de- 
layed simply because the man you are 
after does not know quite what to do. 
The least you ean do is to ask him to 
drop a card and have your representa- 
tive call. 

Be sure and impress him with the 
fact that, while you are perfectly ready 
to give him your time, and all the in- 
formation he desires, you are not ask- 
ing him to obligate himself in any way. 

But this is not going far enough. 
Have some definite and generous prop- 
osition to make. How would it be to 
agree to put an electric light in his liv- 
ing room and let him try your services 
on that small seale for a definite pe- 
riod? This would certainly ‘‘get’’ the 
man who was hesitating in the score of 
expense alone. Here is another alter- 
native, agree to wire up the house, and 
if at the end of a certain time your 
services are not wanted, take the wir- 
ing out free of charge. This of course 
could not very well be promised by 
companies not doing the active work of 
wiring. Here is another scheme that 
would not only bring business, but 
would increase current consumption. 
Agree to give every woman whose 
home was wired within thirty days, an 
electric flatiron free of charge. This 
would certainly be worth while and 
would be generous enough to attract 
everybody’s attention. 

Another way of arousing interest and 
getting action would be to institute 
contests among school-children. This 
has been tried in more than one ease 
with remarkable success. One contest 
might offer a generous prize to the pu- 
pil writing the best essay on ‘‘Why 
Our Home Should Be Lighted by Elec- 
tricity.”’ 

Another might be for soliciting. It 
would of course be asking pretty much 
of school boys and girls to require 
them to close a contract for wiring. 
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But they could stir up prospects. The 
contest should be decided on points, 
say ten points for each name brought 
into the office and fifty for each one 
that the solicitor turned into a con- 
tract. Small blanks should be furnished 
the contestants which their prospects 
would be required to fill out, answering 
the questions asked and requesting the 
solicitor to call. 

This would get a hearing for the 
representative from practically every 
unwired house owner in the town. The 
fifty points for actual contracts would 
make each contestant realize that prize 
was to be won, not on names alone, but 
on business done. Now if the prize be 
valuable enough and be placed on ex- 
hibition in the company’s office, it will 
further the good work by bringing a 
good many prospects right into the 
home of the company. 

Any variety of plans to get action 
may be devised, but the principle un- 
derlying all of them must be this. Have 
something definite to offer, and outline 
simple steps for the people to take. An 
advertising campaign built up along 
these lines by a clever central-station 
advertiser is certain to be productive 
of results and will do much to elimi- 
nate ‘‘barren days’’ from the solici- 
tor’s history. 

WHAT ABOUT PEOPLE WITH HOUSES TO 
RENT? 

So far we have apparently neglected 
people in rented houses. But there is 
‘‘method in our madness.’’ Before he 
induces the landlord to ‘‘wire up,’’ the 
central-station advertiser must of neces- 
sity do much to educate the people who 
pay the rent to want electricity. 

A campaign going to owners of the 
class of homes we have been dealing 
with so far, if successful, is going to 
help in this educational work. When 
renters see friends of theirs in homes 
no better than their own using elec- 
tricity, they are going to want it too. 
What’s more, they will be willing to 
pay more to get it. 

Of course a campaign directed right 
to these people will help a great deal. 
But it must be handled diplomatically. 
Otherwise it will antagonize the land- 
lords. When it comes right down to 
actual work, however, the last named 
gentlemen must be the objects of your 
attack. With them the matter is large- 
ly one of dollars and cents. But there 
are, nevertheless, plenty of reasons 
why landlords should prefer to have 
their property lighted by electricity. 
Not only do their houses rent and sell 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


easier, but they bring more money in 
either case. 

There are still other reasons for wir- 
ing up. Renters are notoriously care- 
less about the house. Match scratches 
on the wall, smoky ceiling and sooty 
decorations are bad enough when peo- 
ple are cautious. But when renters oc- 
cupy a dwelling, it is necessary to re- 
decorate after almost every change of 
tenants. Add to this the fact that elec- 
tricity removes one of the greatest 
sources of fire, and you have a ease 
which should make even the most 
selfish landlord come-around. 


ADVERTISING IS ESSENTIAL. 

It is only necessary to remark, by 
way of conclusion, that the field of un- 
wired houses is one where the central 
station that does not advertise loses 
out. Only by advertising will the 
amount of business be secured that 
should be secured. People will wire up 
their homes who otherwise would 
never have thought of it. The solicitor 
will find new prospects being suggest- 
ed all the time. He will be enabled to 
cover much more ground than for. 
merly, close more contracts, and come 
into the office after his day’s work with 
but little reason for hurling sarcastic 
epigrams at the manager. 
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The ‘‘Electric Shop’’ Brochure. 

It has often been said that the gen- 
eral principles of the publicity and 
sales departments of central stations 
are well established on rational lines, 
but it cannot be said that in the case 
of the various sub-departments there 
exists at present that uniformity of 
purpose and action which indicates 
thorough understanding of the subject. 
Especially does there appear to exist 
some lack of understanding or uni- 
formity of ideas as to the precise lines 
on which the electric show room should 
be conducted. 





While these statements are generally 
true there appears an unmistakable ex- 
ception to the rule in the case of the 
Commonwealth Edison Company, of 
Chicago. This central station, which 
by many has been considered the pace- 
maker in central-station advertising, 
has for the past year conducted an 
elaborate show room in one of the 
prominent buildings of the downtown 
district, which, it is safe to say, has 
not been equaled by any other central 
station. During the brief year of its 
existence it has received a vast amount 
of publicity and it has probably been 
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an important factor in the constantly 
increasing revenue of the Common- 
wealth Edison Company. 

To further inform the public as to 
the unlimited number of electric appli- 
ances displayed there, this company has 
recently published elegant brochure 
pertaining to it which marks a new era 
in central-station literature. This ar- 
tistie publication is devoted entirely to 
the ‘‘Electric Shop’’ of the Common- 
wealth Edison Company and explains 
what it is and what it means. In the 
words of the author the Electric Shop 
is the latest exemplification of the com- 
fort, convenience and luxury attainable 
by the use of electricity in the home. 
It is a quiet, beautifully appointed, 
high-class shop where one ean do all 
of one’s electrical shopping. All of the 
decorations are sumptuous and elegant, 
specially designed by artists of experi- 
ence and taste. 

As the Electric Shop is divided into 
several rooms designed to display vari- 
ous classes of the applications of elec- 
tricity, likewise, following a general 
introduction in the pamphlet, each room 
is treated separately by the author, 
and all of the equipment is described 
in detail. Particular attention is given 
to the illumination as well as the nu- 
merous displays of electric heating de- 
vices and motors for various household 
purposes. 

The brochure is beautifully bound 
and finished. The cover design in- 
eludes an embossed emblem of the 
Electric Shop. The descriptive matter 
covering thirty-four pages is illustrated 
throughout by beautiful tinted photo- 
gravures. In every feature this publi- 
eation is a work of art. It represents 
a considerable expenditure, but this 
was believed necessary in order to har- 
monize with the elegant appointments 
of the Electric Shop itself. 

The Electric Shop brochure is being 
distributed for the Commonwealth 
Edison Company by Dana H. Howard, 
advertising manager. The text was 
written by William E. Keily and the 
Binner-Wells Company were the de- 
signers and printers. 

em 

The December calendar of the Den- 
ver Gas and Electrie Company, Denver, 
Colo., makes many suggestions for use- 
ful electrical Christmas gifts. This 
central station distributes an illustrated 
ealendar cach month containing a 


timely advertisement of some electrical 
appliance. 
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Some Effective Booklets of Central 
Stations. 

With the steady increase in the use 
of electrical energy for lighting, power 
and domestic purposes there has been 
correspondingly increased competition 
with rival systems. For this reason, 
and also because of the fact that many 
prospective customers of current are 
still ignorant of the many advantages 
of electricity, central stations have 
found it necessary to include in their 
organizations a complete and self-con- 
tained staff whose duty it is to dissem- 
inate information concerning the ad- 
vantages resulting from the use of elec- 
trical energy. This staff, commonly 
called the publicity or new business de- 
partment, is now an important factor 
in every central-station organization. 

The general methods of publicity 
campaigns are now well understood. 
Much has been written on the subject 
and has received the attention of cen- 
tral stations throughout the country. 





EXAMPLES OF EFFECTIVE BOOKLETS. 
That the practice of this important de- 
partment may now be said to be well es- 
tablished on rational lines and that 
fairly standard methods are in opera- 
tion is shown by the attractive and ef- 
fective booklets being distributed by 
numerous central stations. 

In the accompanying illustration we 
reproduce three of these booklets as 
being typical. These particular publi- 
cations are being distributed by the 
Central Georgia Power Company, of 
Macon, Ga., and possess all of the char- 
acteristics necessary in an advertise- 
ment of this description. They are 
printed on a good quality of paper, are 
attractively bound and the arguments 
presented are brief but convincing. 
These booklets are distributed at regu- 
lar intervals in the order in which they 
appear in the illustration. The one en- 
titled ‘‘There Is Life in the Old Land 
Yet!’’ is a general introduction to those 
which follow, and contains a brief his- 
tory of the development of the Central 
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Georgia Power Company, and in the 
words of the booklet, ‘‘bears on the po- 
tential force that will transform Cen- 
tral Georgia into a great industrial bee- 
hive.’’ The other two _ publications 
shown are addressed to manufacturers 
and. contain convincing arguments in 
favor of electricity for industrial pur- 
poses. 

The Keyes Electric Company, Go- 
wanda, N. Y., is distributing a booklet 
which will undoubtedly secure favor- 
able comment and which affords an ex- 
cellent example of the high standard 
attained by central-station publicity de- 
partments. It is the style of advertise- 
ment that will be read throughout, and 
on account of its style will undoubtedly 
create an interest, which, if properly 
followed, will result in a customer. 

‘‘Why Boston Is Growing’”’ is the ti- 
tle of a circular being distributed by 
the Edison Electric Illuminating Com- 
pany, of Boston, Mass. It contains eight 
pages of interesting data and concludes 
with a paragraph which announces that 
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company it has followed an aggressive 
business policy, and on account of the 
liberal advertising the public in gen- 
eral has always been kept in touch with 
the advantages it has to offer at all 
times. The plants and equipments of 
the corporation have undergone exten- 
sive changes and thousands of dollars 
have been expended for modern appli- 
ances and machinery. 

The opening of the new offices 
marked a new era in the history of the 
company. Practically the entire popu- 
lation of Easton accepted the invita- 
tion to be present at the opening, and 
the affair was a decided success from 
every point of view. As may be seen, 
the offices are tastily furnished and ar- 
ranged, and particularly in the sales 
room and display room every modern 
convenience has been provided for the 
comfort of visitors. Probably one of 
the principal reasons for the rapid 
growth and development of this cen- 
tral station is the fact that at all times 
it has taken the public into its confi- 


FI 
ees. 








MAIN OFFICE OF THE EASTON GAS AND ELECTRIC COMPANY. 


a special department of the company 
attends to all inquiries about valuable 
locations for business and manufactur- 
ing purposes and for homes in Greater 
Boston; also that the company co-oper- 
ates with all real estate dealers and 
commercial organizations and spares no 
effort in helping Greater Boston grow. 
This attitude is one which all central 
stations would be wise to follow. 


pound 
aid 


Growth of Easton Gas and Electric 
Company. 

In the ELectricaAL REVIEW AND WEST- 
ERN ELectrician of August 7, 1909, 
there appeared a brief account of the 
reorganization and subsequent progress- 
iveness of the Easton Gas and Electric 
Company, of Easton, Pa. On Novem- 
ber 1, 1909, this company extended to 
the people of Easton an invitation to 
be present at the opening of its new 
offices, a view of which is reproduced 
herewith. 

Since the organization of the new 





dence. It maintains a free service de- 
partment in which a dozen experts are 
at the call of the public for inspection 
to better service or to furnish estimates 
on contemplated changes, and it has 
been made a cardinal practice of the 
company that courtesy and careful at- 
tention be given by all of its employees 
at all times to everybody. 

a 

Building Up the Load. 

The People’s Incandescent Light and 
Heating Company, of Meadville, Pa., 
has arranged to give several demon- 
strations regarding the heating ability 
of electricity. 

Hitherto the use of electricity for 
general purposes in that city has been 
rather limited, due perhaps to the fact 
that electricity was available only to a 
limited section of that city. This pro- 
gressiveness on the part of the central 
station follows the general extension 
of all transmission lines throughout 
Meadville. 
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Wire For AN Exectric Heater—I 
want to make an electric heater to be 
connected to a 500-volt, direct-current 
circuit. It is to be used on an electric 
railway bonding car for heating coffee 
and similar purposes. I wish to use 
Nichrome resistance wire, but the am- 
perage is of no consequence. Can you 
help me determine the size and amount 
of wire to be used?—P. R. S., Sacra- 
mento, Cal. 

A problem of this kind was consid- 


ered in the ELEctricAL REVIEW AND 
WESTERN ELeEctricIAN of November 
20th, page 999. As in this case, how- 
ever, the conditions are a little more 
specific, it is possible to work out the 
problem on certain assumptions. These 
assumptions will be that the heater 
shall be capable of bringing to the boil- 
ing point, within five minutes, about 
two quarts of water. To simplify the 
calculations metric units will be used 
and a further assumption made that 
the quantity of water is equal to two 
litres. To make certain that the water 
will actually reach the boiling point, it 
will be well for the resistance element 
itself to run at a slightly higher tem- 
perature, say 110 degrees Centigrade. 
Therefore, to raise the temperature of 
two litres of water from, say, twenty 
to 110 degrees, there will be required 
180 ealories of heat energy. Since each 
calory requires 1.19 watt-hours, it will 
be necessary to furnish 214.2 watt- 
hours. To further provide for heat 
losses in the heater it will be assumed 
that 240 watt-hours are to be provided. 
This amount of energy must be fur- 
nished in five minutes, or at the power 
rate of 240+ 5/60—2,880 watts. 
Since the power is to be 2,880 watts 
supplied from a 550-volt cireuit, 5.2 
amperes will be the heating current nec- 
essary. The requisite resistance of the 
heating element will have to be 550 — 
5.2 = 106 ohms. The nearest size of 
Nichrome wire that is capable of carry- 
ing this current at a temperature of 
about 230 degrees Fahrenheit, is No. 
15. This wire has a resistance of 185.6 
ohms per 1,000 feet. Therefore, it will 


require about 575 feet, or about 5.25 
pounds of the wire. 

Inpuction Motor ContTrRouLER—A 
controller that I have under my care 
gives a great deal of trouble on the re- 


verse. It throws fire out of the casing, 
and gives a violent report. On exam- 
ining it I find the fingers of the switch 
and also the cylinder switch badly 
burned, but I found no ground on test- 
ing it carefully. This only happens on 
reversal. It gives the operator a vio- 
lent shock, and also opens the circuit- 
breaker every time it happens. The 
controller is a thirteen-point controller 
for a three-phase 440-volt motor. What 
is likely to be the trouble and the rem- 
edy ?—R. P., Hebron, Colo. 

In all likelihood a portion, if not all, 
of the resistance in the rotor circuit at 
the controller is short-cireuited when 
the controller arm is reversed. This 
causes a very heavy rush of primary 
current opening the circuit-breaker, 
and also an exceptionally heavy sec- 
ondary current which has evidently 
burned the switch contacts. This 
short-circuit may be due to a loose con- 
nection or wrong connection that de- 
velops at one of the contacts on re- 
versal. It would be necessary to ex- 
amine the controller with great care, 
removing any substances that may 
have become lodged between the con- 
tacts, and thoroughly cleaning and 
tightening them. 

GASOLINE CoMPETITION—We are hav- 
ing considerable difficulty in encounter- 
ing competition from gasoline lighting. 
Have any definite data been published 
as to the relative costs of gasoline and 
tungsten lighting? I expect that the 
electric service may cost somewhat more 
than the installation of a gasoline plant, 
but I hope to convince any one that it 
will be in the end as cheap and more 
serviceable when all things are consid- 
ered. Can you direct me to any infor- 
mation on this subject?—J. M. R., De 
Witt, Iowa. 

No direct comparisons of such costs 
that are reliable seem to be available. 
The agents of gasoline lighting equip- 
ments profess to supply figures show- 
ing that the cost of gasoline lighting 
is very much less than that of electric 
lighting. In such estimates, however, 
scarcely any allowance is made for 
maintenance of mantles, chimneys, and 
other features connected with the sys- 
tem. Nor is the depreciation of the 
plant allowed for. Another factor that 
is not given proper attention is the 
great fire hazard of such an installa- 
tion, and this alone may often be used 






as an excellent argument to stir up 


public objections resulting in ordi- 
nances barring such plants. Little con- 
sideration is given to the great amount 
of care required by a gasoline plant 
in order to keep it in good working 
order. As this care is not given to 
it constantly, it very commonly results 
in very poor service, if not ultimately 
in disastrous fires. At the recent con- 
vention of the Illinois State Electric 
Association, at Alton, IIl., this subject 
received some consideration, and it 
seemed to be the opinion of many that 
if the electric company will buy up 
some of the gasoline installations at 
their actual worth, and offer to put in 
any of them for comparative trial with 
electric service, using tungsten lamps, 
that the latter invariably wins out in 
every case. 

TROUBLE IN A RamLWAy SuBSTATION— 
In a railway substation, equipped with 
600-kilowatt, six-phase rotaries and sin- 
gle-phase air-blast transformers, fed 
from 13,200 volts, there is frequently an 
immense rush of current when the auto- 
matie oil switch is closed. This some- 
times trips the cireuit-breaker, which is 
set for 150 per cent load. A great vi- 
bration of the sheet-iron sides of the 
transformer cases is set up, which grad- 
ually dies down in about three seconds. 
I also notice that on no Joad the field 
rheostat can be shifted throughout the 
whole range without causing the alter- 
nating-current ammeter to vary more 
than a few amperes, but the direct-cur- 
rent voltmeter reading varies over 100 
volts. Is it necessary to shift the 
brushes of a rotary to prevent sparking 
at different loads?—G. A. R., Excelsior, 
Minn. 

The excessive rush of current eis 
probably due to the fact that the rotary 
converter is not exactly synchronized 
at the instant that the switch is closed. 
That is, if the rotary is not in step a 
very heavy temporary current is bound 
to result. This heavy rush of current 
probably also causes the excessive stray 
field flux about the transformers, which 
may partly be the cause of the vibra- 
tion in their cases. The effect of varia- 
tion of the field rheostat of the rotary 
on the no-load current must be com- 
paratively small, because that current 
itself is very small, and the index of 
the ammeter is probably registering in 
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a portion of the scale that is crowded. 
The field variation does affect the 
power-factor of the circuit, and should 
produce some change in the current 
due to the variation of its wattless 
component. If the rotary is provided 
with reactance coils, and if it is com- 
pounded, field variation will affect the 
direct current voltage. Most rotaries 
are designed now so that it is not neces- 
sary to shift the brushes for various 
loads in order to prevent sparking. 
Watt-Hour Meters OPERATING AT 
Hautr VottTace—If a 220-volt direct- 
current watt-hour meter be placed on a 
110-volt line, in what ratio will the dial 
readings be correct? Will the charac- 
teristics of the meter be the same on the 
two circuits ?—M. P. S., Monmouth, Il. 
If the watt-hour meter is placed on a 


‘circuit having exactly one-half of the 
voltage for which the meter was de- 
signed, it is evident that the pressure 
circuit of the latter receives only one- 
half of the current that it normally 
would, so at first sight it would seem 
as if the reading of the meter should 
be multiplied by two. However, the 
eurrent that the pressure circuit car- 
ries is proportional to the exact volt- 
age of the cireuit, just as that which 
the series circuit carries is proportional 
to the current used on the cireuit. 
Therefore, the readings of the meter 
are still proportional in the same ratio 
as formerly to the product of the am- 
peres and volts, or, in other words, the 
meter should continue to record exact- 





ly the number of watt-hours that is, 


actually consumed in the circuit. From 
this it does not follow that a 220-volt 
meter is suitable for a 110-volt circuit 
unless the latter will not earry a 
greater amperage than the 220-volt eir- 
cuit. Should the same amount of 
power be used on each cireuit, it is evi- 
dent that the current on the 110-volt 
circuit will be twice that on the 220- 
volt circuit and therefore that the se- 
ries coil of the watt-hour meter must 
be capable of carrying twice as much 
current as when used on 220 volts. 


ne 
eee 


Commonwealth Edison Company. 

The directors of the Commonwealth 
Edison Company on December 7 for- 
mally voted a ten per cent increase in 
the capital stock, or $3,000,00. It will 
be offered pro rata at par to share- 
holders on February 1. The first pay- 
ment of twenty-five per cent will be 
due on that date. The remaining in- 
stallments will be payable twenty-five 
per cent on May 1, August 1 and on 
November 1. 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 


MASSACHUSETTS ELECTRIC COMPANIES. 


The tenth annual report of the Mas- 
sachusetts Electric Companies, cover- 
ing the year ended September 30 last, 
shows slight increases in gross and net 
earnings over 1908. Charges were 
practically unchanged, with the result 
that the balance available for divi- 
dends increased $102,775. 

Dividends for the year amounted to 
$1,000,464, against $880,773 a year ago. 
Surplus was $125,365, against $142,- 
281. The consolidated income account 
of the operating companies for the last 
three years compares as follows: 








1909. 1908. 1907. 
Gross earnings..... $8,052,355 $7,809,010 $7,758,511 
EXKPENBES. 2...050000% 5,148,396 5,001,517 5,000,652 
Net earnings ....$2,903,958 $2,807,492 $2,757,858 
ChBTEES 55.0. 655 550% 1,778,128 1,784,437 1,702,622 
BSHIANC. 2.55)<:0t0<0% $1,125,829 $2,023,054 $1,055,235 


Dividends ......... 1,000,464 880,773 880,773 





SuYPNIG: i esescsck $ 125,365 $ 142,281 $ 174,462 

The profit and loss account of the 
holding or parent company compares, 
for three years, as follows: 

















1909. 1908. 1907. 
Div. on stock owned.$ 967,630 $ 880,841 $ 880,837 
Misc. int. on notes. 127,169 107,961 82,003 
Total income....$1,094,799 $ 988,802 $ 962,840 
Total expenses..... 19,395 19,395 16,629 
Net income ...... $1,075,404 $ 969,407 $ 946,211 
Int. on notes.....:.<. 157,500 157,500 157,500 
Net div. inc......$ 917,904 $ 811,907 $ 788,711 
Dividends «2.6000 BES OOD* i ssewien es: ( demani nets 
Barus: «3 ccscases $ 403,969 $ 811,907 $ 788,711 
Profit sale of stocks  L1G.007 ..coccss soscvens 
Prev. SULDPIUE. <.<:0:<< 2,378,791 1,566,884 778,173 
Total surplus....$2,898,758 $2,378,791 $1,566,884 


President Gordon Abbott comments 
on the year’s business as follows: 

‘‘The year as a whole showed an in- 
erease in gross earnings for all the 
companies of $258,842 (three and one- 
third per cent.) Operating conditions 
during the year have been sufficiently 
favorable, owing to the low price of 
supplies, to produce an increase of 
$125,000 in net earnings despite in- 
creasingly liberal expenditures on 
maintenance over ‘those ‘of previous 
year, of which $42,569 was absorbed by 
dividends on preferred shares of ope- 
rating companies. Remaining increase 
in net was large enough to justify the 
Old Colony Street Railway Company in 
increasing its dividend from four per 
cent to five per cent. 

‘On July 1 a dividend of one and 
one-half per cent was paid on pre- 
ferred shares of the Massachusetts 


Electric Companies, and the trustees 
have felt justified by the results of the 
year in increasing distribution on Jan- 
uary 1 next to one and three-fourths 
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per cent. Although earnings for past 
year would appear to justify declara- 
tion of a dividend at a higher rate, 
trustees are of the opinion that the 
time has not yet come when it would 
be wise to resume the four per cent 
rate, in view of the fact that the past 
year is the first since 1903 in which the 
full four per cent was earned. They 
think interests of shareholders will be 
best served by maintaining a strong 
financial condition until the earning 
power of property has been demon- 
strated over a longer period.’’ 

The subsidiary operating companies 
of the Massachusetts Electric Com- 


‘panies are the Boston & Northern 


Street Railway Company, the Old Col- 
ony Street Railway Company and the 
Hyde Park Electric Light Company. 
The Boston & Northern operates under 
lease the Boston & Chelsea, the Boston 
& Revere, the East Middlesex, the 
Winnisimet and the Nashua Street 
Companies. The Old Colony operates 
under lease the Newport & Fall River 
Street Railway Company and the New- 
port Illuminating Company. 


RUTLAND RAILWAY, LIGHT AND POWER. 

The Rutland (Vt.) Railway, Light 
and Power Company reports for the 
twelve months ended October 31, 1909, 


as follows: : 
BORE ing cokes soe Re Sawn ew te Oe beeeee oe $254,905 


PORTICO. ©. 65:5 cine oieieswargrin ese ceee taeuue 131,730 
BN EE AO OC ec Or $123,175 
Interest ONG TAXES... vic scccersuveccecses 81,396 
SSNPS cons mate ven scp vecccenecesee ss $ 41,779 


CENTRAL PARK, NORTH AND EAST RIVER 
RAILROAD. 

The New York Publie Service Com- 
mission has issued a report covering the 
operations of the Central Park, North 
& East River Railroad Company for 
the period from August 6, 1908, to June 
30, 1909, as follows: 


Revenue from transportation..........-. $488,167 
AGVGPUHBINE PIIVUEEES:  ooc sc ccccscscce cies 14 
Rent of land and buildings.............. 10,980 
Ment Of CAVtS ANE EVMORG. 6 6:06 6.0.6 s0%0 dce0 465 
Total operating revenue. ... . 006500 .00« $512,755 
Maintenance of way and structure...... 11,235 
Maintenance of equipment.............. 28,933 
Hixp. NOPSC Car BETVICC..0.cicccsesceceace 117,689 
EN RR, aise Gb vice 6 clh ve eee Wawa e 60,807 
Operon OF CAMS voces ctccvccscctssncces 172,312 
General GEPCNSES ..ccevcscccvccrsvcsecees 31,047 
Total operating expenses.............. $422,023 
Net operating revenue..........c....e0- 90, 
THORCR AOOVMGE: a01055 6 sccicie dN sie saweicnes 12,803 
OPSTAUDR INCOME. 6 ook cesiccecscceecaes $ 77,928 
CEG TACOS. aicicissccccccbecregecees 236 
TTA) TMEOINO a cccticcsccwsscccessviescus $ 78,165 
Rent of cars, car house, etc............ 13,236 
Surplus June 30, 1909.........eeeee0e $ 64,928 


M’ADOO TUNNEL SURPLUS. 
An abstract of the annual report of 
the Hudson & Manhattan Railway 
Company—the operating company of 
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the MeAdoo tunnel system—for the 
year ended June 30 has been made 
publie by the New York Public Service 
Commission. The income account shows 
a surplus of $64,370 for the year, after 
the payment of such part of the total 
interest charges as the officials thought 
proper to charge against operation, 
thus reducing the corporate deficit 
from $116,820, where it stood at the 
end of the first year, to $52,449. 


MICHIGAN UNITED RAILWAYS. 


The Michigan United Railways Com- 
pany has issued its full annual report 
for the year ended April 30, 1909. The 
income account compares as follows: 














1909. 1908. 
Grose ¥OUGRUC:. 5 .c:655.cceveee $1,021,128 $942,003 
Operating expenses .......... 568,157 521,728 
INGE SOCGNGO ccc ciccocsns esc $ 452,971 $420,275 
Other MCOME cise csc te caewsrs 5,667 1,321 
TOME THCOMIG: 6 ces cucececcus $ 458,638 $421,596 
OQRAMBCN a cuncddcsckdccesesacke 305,891 262,720 
Sage Sc cares Gec se ecetecves $ 152,747 $158,876 
Preferred dividend ........... 60,000 60,000 
SNE os oacerucicecsrase *$ 92,747 $ 98,876 


*Equal to 1.54 per cent on $6,000,000 common 
stock. 





TWIN CITY RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company for the month of Oc- 
tober and ten months ended October 
31, 1909, compares as follows: 














1909. 1908. 

OClONGE BIOS: cc <nnccccsiee as $ 596,962 $ 554,166 
TERGBSCS o6i6 cis ceecorcenccs 277,174 265,892 

OGlObeR HEE sec ee ec cscwncs 319,787 $ 288,273 
Charges, taxes, preferred 

GEVIGONGD © occ ciceanscteses 140,251 138,667 

Getober surplus ...26.000 $ 179,537 $ 149,606 
Ten months gross.......... 5,773,382 5,319,967 
PEXPGUSOR, \o cacecscscewesnceews 2,709,742 2,637,918 
_ren months net........... $3,063,640 $2,682,050 
Charges, taxes, preferred 

GEOIGCHO Civ ccciticeBeccces 1,388,761 1,283,789 

Ten months surplus....... $1,674,879 $1,398,261 





AMERICAN TELEPHONE. 

The report of the American Tele- 
phone and Telegraph Company for ten 
months ended October 31, 1909, com- 
pares as follows: 

















: 1909. 1908. 
DEVIGGNOS. actuoevceeeess es $14,070,677 $12,550,557 
Interest and other revenue 8,881,897 8,087,076 
*Telephone traffic net..... 09,592 3,173,495 
RCRD GUEMEEE (a cclacssibuc sees 80,454 135,517 
Other sources .....cccccce 1,137,258 647,908 

RENO. Gaigicoh «ad snyeucaes $27,779,879 $24,594,552 
TOMEROR  Salacule annie coe es 2,095,191 1,736,061 

Net earnings: «0.2... $25,684,687 $22,858,491 
BRUGSGRE: (Co co cacccwsase cece 6,018,789 6,380,746 

PIANCG e xnes cca tenacees 19,665,898 $16,477,745 
+Deduct difference . ~~ 

PIANOS sivssccncdva eee $19,650,172 $16,477,745 
Dividend for nine months. 11,963,758 9,289,624 

DOMINOO 355 care cen wan dees $7,686,414 $7,188,121 


*In 1909 all maintenance and depreciation is 
charged against expenses monthly instead of 
being partly provided for by an extraordinary 
charge in December as heretofore. In order that 
a true comparison may be made between 1908 
and 1909, the 1908 figures as now presented in- 
clude in expenses for each month one-twelfth 
of the extraordinary provision for depreciation 
which was made in December, 1908 

+Deduct difference between interest paid on 
negotiable stock receipts and dividends received 
phar stock acquired in exchange for such re- 

pts. 
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AMERICAN POWER AND LIGHT. 


The American Power and Light 
Company has issued a statement of in- 
come for the month of October and 
twelve months ended October 31, 1909, 
which compares as follows: 














1909 1908 
CORR ce cccuscacacascuvedeucuds $ 64,654 $ 54,523 
pos eercrrr rrr rer cr rere 38,992 38,053 
MB aad cacccoerecdceusenssauss 25,662 $ 16,470 
*Int. on bonds and floating debt 5,078 4,966 
SPU So cnn wcedswenccendvaane $ 20,584 $ 11,504 
Twelve Months— 
CIE Sacccddiceadouncccdweesnved $816,748 $675,390 
errr rer rr errr ert 540,040 485,571 
by OT EP RCCR EEOC TECECCCOLOTT EE TOE $276,708 $189,819 
*Int. on bonds and floating debt 62,261 58,035 
SUPINE voc cce ccctccscdcnenen’ $214,447 $131,784 





*Exclusive of interest on bonds and floating 
debt owned by American Power and Light Com- 
pany. 

American Power and Light Company 


commenced business in September, 
1907, but for comparative purposes the 
earnings of its local properties are 
given irrespective of the dates of their 
acquisition. 

At a meeting of the American Power 
and Light Company the following were 
elected directors: Russel Armstrong, 
A. C. Bedford, R. E. Breed, A. W. 
Burchard, F.,L. Dame, vice president ; 
S. Z. Mitchell, chairman of the board; 
F. G. Sykes, president; F. C. Walcott, 
Henry W. Wehrhane, H. P. Wright, A. 
M. Young. 


NORTHERN OHIO TRACTION AND LIGHT. 

The report of the Northern Ohio 
Traction and Light Company for the 
month of October and ten months end- 
ed October 31, 1909, compares as fol- 
lows: 














1909 1908 
CORGBOH BIOMEE oon ik cc cidcssnces $184,815 $157,532 
Expenses and taxeS............ 100,800 90,258 
CRG OR MOE occ cawctavecaceas $ 84,015 $ 67,274 
CUAVEON, cons uccceavecedusaadnxe 44,114 43,778 
October surplus ............. $ 39,900 $ 23,495 
TON MOMS STOGBs «6006s ccices 1,818,986 1,578,084 
Expenses and taxeS............ 988,529 912,300 
es ee $830,456 $665,784 
CHONRGR. cocccocecvuducicdsonees 437,456 438,521 
Ten months surplus.......... $393,000 $227,263 


FORT WAYNE & WABASH VALLEY. 


The report of the Fort Wayne & 
Wabash Valley Traction Company, for 
the month of October and ten months 
ended October 31, 1909, compares as 
follows: 








1909 1908 
ee, a ae $ 122,805 $ 113,390 
PERO so ce ccneeeccacnaccs 70,385 59,931 
CMe NEE i555 casccns 52,420 $ 53,459 
Ten months gross........... $1,161,155 $1,092,090 
TREO ocnacecenccuecscess 678,924 613,400 
Tew MONnths New... 6 ieccvss $ 482,231 $ 478,690 


AMERICAN CITIES RAILWAY AND LIGHT. 

The American Cities Railway and 
Light Company reports the combined 
earnings of its operating companies 
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for the month of October of $524,706, 
an increase of $43,705, and surplus, af- 
ter interest and sinking fund, of $110,- 
500, an increase of $26,798. Following 
are the figures for October and ten 
months ended October 31, 1909: 

















1909. Increase. 
COME CUBIS: 3 vccecscccces $524,706 $43,705 
Expenses and taxes.......... 306,999 14,173 
ERGO GUPRUNN 5 xo cccsancnas $217,707 $29,532 
Interest and sinking fund... 107,207 2,734 
SINT cc caccceduceenneceas $110,500 $26,798 
Am. Cities proportion surplus 
on basis stock ownership.. 97,377 23,692 
Am. Cities prefd. div........ 34,530 =... nee 
Balance applicable to com. 
stock and reserve.......... 62,846 23,692 
Equivalent on Am. Cities 
outstanding com. stock..... Te dawcas 
January 1 to October 31— 
GHeGe GHTRINEE 6 oc cacseasics $4,750,809 $282,514 
Expenses and taxes......... 2,761,247 60,431 
INGE CONGUE ec asccncsccus $1,989,562 $222,083 
Interest and sink. fund...... 1,063,568 20,870 
Ns ccc cnncnsnndeneden $ 925,994 $201,213 
CA Coe WOR n cevecscee 818,018 182,710 
Am. Cities prefd. div........ fe ere 
Balance applied to com. 
stock and reserves..,...$ 472,713 $182,710 
Equiv. on Am. Cities out- 
standing com. stock....... 5, Srercee 


*American Cities proportion of surplus on 


basis of stock ownership. 





Illinois Tunnel Company Goes Into Re- 
ceivership. 

On December 2 receivers were ap- 
pointed for the Illinois Tunnel Company 
on proceedings entered in behalf of the 
Corporation Trust Company of New 
Jersey. The Illinois Tunnel Company, 
it will be remembered, owns the very 
extensive network of freight tunnels in 
the downtown district of Chicago. They 
are provided with an electric railway 
for transportation of coal and other 
freight between the railroad terminals 
and the downtown office and mercantile 
buildings. The receivers appointed were 
Chas. G. Dawes, David R. Forgan and 
Edwin A. Potter. 

The proceedings were brought on 
account of failure to meet interest 
charges on the bond issue of $30,000,000. 
It is believed that another reorganiza- 
tion will be effected. The Chicago Sub- 
way Company is at present the actual 
holding company, but its affairs are not 
immediately involved in this receiver- 
ship. Current belief is expressed in 
financial circles that an assessment on 
the stock may get the company out of 
its financial difficulty. The net earn- 
ings recently have not been greater 
than $240,000 a year. The loss of the 
mail contract with the postal authorities 
was a serious blow to the company dur- 
ing the past year. If this contract had 
been renewed, the earnings would have 
been increased between $350,000 to 
$400,000. 

The Chicago Warehouse & Terminal 
Company, which is affiliated with the 
Tunnel Company, was placed in re- 
ceivership simultaneously. 
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INDUSTRIAL SECTION 


| ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND 


MECHANICAL APPARATUS 

















The Electric Drive for Printing Estab- 
lishments. 

The character of the service in print- 
ing establishments usually makes it de- 
sirable to install the: individual motor 
drive. Among the principal advantages 
over other drives obtained by driving a 
press by an individual motor, are posi- 


tors can be furnished with controllers 
to give a variation of fifty per cent be- 
low synchronous speed with uniform 
and rapid acceleration and decelera- 
tion. The performance of both motors 
and controllers in actual service has 
proven them to be in every respect en- 
tirely satisfactory. 




















of a six horsepower gas engine. Due, 
however, to frequent shut-downs and 
generally unsatisfactory operations, the 
engine was replaced by a six horse- 
power direct-current motor. The im- 
provement in service was so marked 
that in order to secure the added ad- 
vantages of the individual drive in re- 





ARRANGEMENT OF GENERAL 


ELECTRIC CONTROLLER AND 
RESISTANCE ON BABCOCK OPTIMUS PRESS. 





TWO-HORSEPOWER VARIABLE-SPEED MOTOR ARRANGED FOR 
BELTED INDIVIDUAL DRIVE OF OPTIMUS PRESS. 


tive and easily manipulated speed con- 
trol through a wide range, low operat- 
ing cost, improved cleanliness, greater 
safety, decided space economy, and in 
general, much higher plant efficiency. 
Individual motor drive by General 
Electric type RI single-phase motors 
provide all these advantages. RI mo- 


An installation of General Electric 
motors in the plant of a well known 
job-printing establishment in Warren, 
Pa., illustrates very forcibly the adap- 
tability of the RI motor to this class of 
work. 

The printing plant in question at first 
operated its press equipment by means 


VARIABLE-SPEED, ONE-HALF-HORSEPOWER, 
MOTORS DRIVING JOB PRESSES. 


SINGLE-PHASE 





GENERAL VIEW OF PRESS ROOM WITH PRESSES DRIVEN BY 
GENERAL ELECTRIC SINGLE-PHASE, TYPE RI MOTOR. 


gard to speed control, etc., the proprie- 
tors decided to adopt still further re- 
finements and so installed one General 
Electric type RI motor to separately 
drive each of the five presses in use, as 
well as one stitcher. The final arrange- 
ment with individual drive brought 
about such marked improvements in re- 
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gard to cleanliness, noise, operating 
costs, etc., that the owner was very well 
pleased. In a recent letter alluding to 
the installation, the owner of the estab- 
lishment wrote as follows: 

‘“‘The flexibility of the motor drive 
makes it possible to get out better and 
more work at a very low power cost. 
The motors are little beauties and run 
like a charm. It is certainly surpris- 
ing how much lighter, cleaner and 
quieter my plant is now than with the 
old shafting.”’ 

The Wesel-Westinghouse Electric Mat- 
rix Drying Table. 

In the daily race against time in the 
newspaper office, during the last hur- 
ried minutes before the paper is put 
to press, no appliance recently added to 
the printing-plant equipment has 
worked such improvement in speed, re- 
liability, convenience and cleanliness 
as the electric matrix-drying table. 

With it, ‘‘mats’’ are dried in one-half 
to one-third the time required by older 
methods. The close control of the elec- 
tric heat enables the temperature to be 
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ELECTRIC MATRIX-DRYING TABLE. 


held accurately at the desired point. 
The controllers are mounted on brack- 
ets beneath the bed of the machine, con- 
venient of access to the workman. A 
very large number of temperature 
gradations is available. The tempera- 
ture is shown by an electrical thermom- 
eter, the indicator of which is mounted 
upon an adjacent wall or firm support. 

The superior economy of electric mat- 
rix driers over those heated by steam, 
gas or other means, lies in the possi- 
bility of applying the heat directly to 
the work, the other parts of the bed 
being thoroughly insulated against ra- 
diation and conduction losses. As a 
result of this isolation of the heating 
element, the temperature of the stereo- 
typing room is much reduced, and since 
its atmosphere is not devitalized from 
supporting combustion as with the gas- 
heated table, an improvement in the 
comfort, health and work of the oper- 
ators has been many times demon- 
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strated as the result of the electric mat- 
rix drier. 

Combined with the greater pressure 
possible with the use of compressed air 
supplanting the effort of the hand- 
wheel, the high temperature of the 
electric hot-bed results in the produc- 
tion of matrices of greater sharpness 
and depth, and of superior printing 
quality. As noted before, the time of 
drying can be cut to one-half that of 
any other process, the actual amount 
depending, of course, on the quality of 
the work to be done. It is possible, 
however, to thoroughly ‘‘bone-dry”’ a 
matrix in less than two minutes, a 
speed of operation before considered 
impossible. 

These electrically heated matrix-dry- 
ing tables, for hand or compressed-air 
pressure, as manufactured by the F. 
Wesel Company, 70-80 Cranberry 
Street, Brooklyn, N. Y., employ the 
well-known Westinghouse heating ele- 
ments. They are in the service of some 
of the most progressive newspapers of 
the country, and have greatly improved 
the conditions usually found in the 
stereotyping rooms, besides affecting an 
important saving in the time of prepar- 
ing the plates for the various editions. 
The resistance used has proven thor- 
oughly reliable and permanent, and the 
expense of electrical operation with the 
Westinghouse heating element is un- 
questionably lower than by any other 
method. 

For use where the element of time is 
not so important in drying the matrix, 
a slower type of heating bed is sup- 
plied. Complete with heating elements, 
this bed is only two inches in thickness 
and is designed to be placed directly on 
the steam-heated bed, making a con- 
venient source of heat quickly available 
without the delay or difficulty of resort- 
ing to steam heat. These electric beds 
for slow drying perform their service 
in about the same time as the gas or 
steam heated beds, and with the same 
economy of the quick-drying unit. 


+--+ 


Swedish Telegraph Board Purchases 
Long-Distance Telephone System. 
A Swedish correspondent states that 

the Swedish Board of Telegraph Com- 

missioners has purchased for the sum 
of 25,000 kroner (about $6,700) the 

Egnér and Holmstrém long-distance 

telephone, which has already been men- 

tioned in these columns. The workable 
radius of this invention is said to be 
between 3,000 and 4,000 kilometres. 
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New Type of Electric Toaster. 

In the accompanying illustration is 
shown a new type of electric breakfast 
room toaster being placed on the mar- 
ket by the Simplex Electric Heating 
Company, Cambridge, Mass. 

This toaster has a polished metal 
case, in the center of which an upright 
electric heater extends from end to end. 
On each side is a door which swings 
outward and downward and opening 
sufficiently to permit the placing or re- 
moval of bread without chance of burn- 
ing the fingers. When toasting the 
doors are closed, confining all the heat — 
within. 

A flexible conductor is provided with 
a lamp socket plug and another plug 
by which the current may be turned 
on or off at the toaster. The walls of 
the casing are double with an air space 
between. All the interior surfaces are 
brightly polished providing heat reflect- 
ors. 

The construction is thoroughly sub- 
stantial, there being no delicate parts 
or soldered joints. In operation any 





NEW SIMPLEX ELECTRIC TOASTER. 


crumbs from the bread fall within the 
enclosure of the walls and doors on 
the porcelain enameled base and are 
easily disposed of by opening the door. 

The walls and doors are smoothly 
polished, with ebony finished handles 
and the plating is finished in either 
nickel or silver. 

The five points claimed by the manu- 
facturers as emphasizing the value of 
this toaster may be stated as follows: 
Convenience and comfortable opera- 
tion; rapid toasting with high econ- 
omy; simplicity and durability; acces- 
sibility and cleanliness and best of fin- 
ish in good form. 


An Electric Pump for Motor Tires. 

An electric pump for inflating motor 
tires has recently been introduced by 
E. E. Coy, of Liverpool, England. This 
is claimed to be one of the essentially 
useful labor and time saving devices of 
the up-to-date garage. 
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An All-Porcelain Pothead. 

The Colonial and Insulator 
Company, of Akron, Ohio, will soon 
place on the market a new type of 
overhead high-tension cable terminal 
box or ‘‘pothead.’’ This device was 
developed for the Cleveland Electric 
Illuminating Company by E. E. Noble, 
its superintendent of construction, and 
has been used by this company to the 
exclusion of all other types for the 
past year. The illustrations herewith 
show actual installations on this com- 
pany’s 2,300-volt lines. To determine 
the reliability of this type of pothead, 
however, certain of them were mounted 
and subjected by the company’s engi- 
neers to continuous tests under actual 
service conditions on voltages from 
6,600 to 13,200 for a period of eight 
months with most gratifying results. 
A laboratory test showed that the eur- 
rent would are from one terminal to 


Sign 





ALL-PORCELAIN POTHEAD WITH COVER. INSTALLA 


BELL REMOVED. 
another at 30,000 volts, but no break- 
down ensued. 

These potheads are made of brown 
glazed porcelain, the only metal parts 
being the terminal contact blocks and 
the supporting clamp ring. As seen 
from one of the illustrations and pot- 
head consists of peculiarly shaped 
body and a suitable cover bell. The 
eable enters the neck of the body or 
pothead proper, and the conductors 
separate within this neck and are 
brought out and screwed into the con- 
tact blocks through the slots provided. 
Barriers between the phases prevent 
ereeping and_ short-circuiting. The 
overhead leads are led up into the con- 
tact blocks through notches in the cover 
so as to form a natural drip loop. 

When paper-insulated cables are 
used, as is the case in Cleveland, the 
insulation is protected by a wrapping 
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of varnished cambric tape or of splic- 
ing gum tape served with P. & B. paint. 
This is made to extend somewhat be- 
low the end of the lead sheath. 

The body is fitted with a lug and the 
clamp with a socket to prevent the pot- 
head from turning, and the cover bell 
with lugs between which the barriers 
of the body engage in order to locate 
the lead openings in a definite position 
with reference to the conductor slots 
in the body. 

Some of the advantages claimed for 
this pothead are its simplicity, com- 
pactness, lightness, ruggedness, neat- 
ness and its low cost. The removable 
cover bell permits of rapid inspection, 
the screw connections in the contact 
block of quick disconnection for tests 
or other purposes. The manner of 
bringing in cable and leads prevents 
the ingress of moisture. The cable 
sheath does not have to be wiped on to 
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New Type of Tailor’s Goose. 

The steadily increasing use of elec- 
trical devices in industries is constantly 
creating a demand for improved ap- 
pliances and in no field has the demand 
been more insistent than for an electric 
iron for use in tailor shops. 

The requirements of a tailor’s iron 
are more exacting than are those of 
other irons and the faults more or less. 
common to the majority of electric 
irons are therefore more conspicuous in 
the tailor’s iron. 

If high efficiency is desired in the 
smaller types, it is even more so in 
tailors’ irons, because the large area of 
the bottom réquires a greater volume of 
heat and they are used a longer num- 
ber of hours than are most smaller 
irons. It will therefore be seen that the 
quantity of energy required to do a 
given work becomes, for tailor’s irons, 
no small matter. 
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TIONS IN CLEVELAND, OHIO, OF ALL-PORCELAIN POTHEADS, AT JUNCTIONS 


OF THREE-PH'ASE CABLES AND OVERHEAD LINES. 


the body and its outer diameter is im- 
material as long as it will enter into 
the neck. 

The only compound used in the pot- 
head is about a half teacupful of ozite 
or similar high-grade insulation which 
is filled into a small pocket formed at 
the top into which the bolts holding 
the terminal blocks converge. Abso- 
lutely no compound is required to pro- 
tect the end of the cable. 

The type illustrated weighs about 
eighteen pounds, complete and was de- 
signed for three-phase, 2,500-volt cir- 
cuits, but has been found to operate 
successfully on 6,600 volts and will take 
cables up to one and seven-eighths inch 
outside diameter. Potheads for single, 
two or three-phase service and for 
higher voltage or larger diameter 
eables can also be supplied in this 
type. 


It is perhaps the factor of endurance, 
however, more than anything else 
which has eliminated the average elec- 
tric iron from most tailor shops, for as. 
a rule it has a shorter life than other 
weight irons of the same design. There 
are two reasons for this: First, because 
the nature of the work requires @ 
larger volume of heat and much higher 
temperature. Second, because of the 
inherently slow starting ability and the 
intermittent nature of the work there 
is more temptation to let the iron stand 
with the current on, in order that the 
iron be ready for use. The first of these 
makes it necessary to wind the heating 
element for excessively high tempera- 
ture, and the second increases the dan- 
ger of burn-out still further. 

With a full knowledge of the condi- 
tions to be met the Central Electric 
Company, Chicago, Ill., has placed om 
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the market the Universal tailor’s goose 
illustrated herewith. This new iron is 
simply a development of its 
known four and six-pound irons with 
the necessary changes in design to meet 
the necessary conditions imposed by 
the severe service met in tailor shops. 
A prominent feature of the new iron is 
the three-heat switch-plug by which all 
heats can be controlled by a simple mo- 
tion of the hand while ironing. 

This desirable feature is accom- 
plished without withdrawing any plug 
from the iron, or turning any auxiliary 
switch. The heating elements are so 
arranged that the heat is distributed 
over the bottom of the iron equally cor- 
rect at any one of the three heats, and 
at the same time maintaining an equally 
high efficiency on any of the heats” 


well- 





CENTRAL ELECTRIC TAILOR’S GOOSE. 


The advantages of the new Universal 
tailor’s iron possessing three heats, 
which can be controlled with a simple 
movement, are two-fold: First, it gives 
a greater range of. control of tempera- 
ture than can be obtained by ordinary 
switch-plug, or by other means. Sec- 
ond, the low heat can be so arranged 
that the quantity of current consumed 
will just maintain the iron at a temper- 
ature while standing indefinitely. 

The first advantage is appreciated by 
manufacturers who have special tem- 
perature requirements and where the 
nature of the work varies greatly. The 
second is more important in job shops 
where an iron is more liable to burn 
out, as this feature would prevent such 
by allowing it to stand at low heat in- 
stead of high. 

This is an important feature as the 
iron is always maintained at just the 
correct temperature while standing be- 
tween jobs and does not cool off or get 
any hotter. This enables the operator 
to pick up the iron and go ahead any 
time without waiting, whereas should 
the full heat be left on, leaving out the 
question of consumption, it would be- 
come too hot. The medium heat is used 
only when very light work is to be 
done, or where only one piece is to be 
pressed. 
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A Department Store Pneumatic Cash 
System and Motor Equipment. 

In a modern department store the ra- 
pidity with which change is made and 
charges entered is of the utmost impor- 
tance. Although a customer may need 
an hour to decide upon a purchase, if a 
few minutes are required by the cash 
office to properly handle the cash or 
credits, this time is, in the customer’s 
mind, added to the time already spent 
and the whole is charged against the 
store’s service. The management must 
have changes made in 
such a short time that 
the customer may leave 
before having the 
chance to think about 
the time spent, and, 
therefore; goes away 
with an impression of 
good service. 

Boggs’ & Buhl, North 
Side, Pittsburg, have 
recently placed in oper- 
ation, in their depart- 
ment store, a system 
which is proving: very 
satisfactory. The store 
has approximately seven 
acres of floor space, and 
it is estimated that there 
is over three miles of 
eash tubing. Change is 
made in an average time, 
for all stations, of from 
one to two minutes. 

The system which was 
installed by the Lamson 
Consolidated Store Serv- 
ice Company is known 
as an independent vac- 
uum pneumatic-tube sys- 
tem. There are eighty- 
four lines in operation, 
seventy-three of which 
are for eash and the 
remaining seven take 
care of the charges. 

The cash office, a par- 
tial view of which is shown in one of 
the accompanying illustrations, is lo- 
cated in the basement, under about 
the center of the building. From 
eighteen to twenty-four cashiers, of 
whom four or five are at the charge 
desks, are employed to handle the 
business. Each cashier operates from 
five to seven lines, a space of about 
twelve inches separating the banks 
of tubes assigned the operators. The 
charge desks are located in the cen- 
ter of the eash office. The charge 
lines, or tubes, branch off from here 
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to the various points, so located that 
there is one charge station between 
every two eashiers. This arrangement 
brings the regular cashier into elose 
enter the 
The charge desks are also 


touch. with those who 
charges. 
connected by tubes with the general 
offices on the fifth and the eredit office 
on the first floor. 

Each of the eighty-four salesmen’s 
stations uses, On an average, six cash 


and four charge earriers. This equip- 


ment has proven sufficiently large to 








VIEW OF POWER PLANT SHOWING DIRECT-CONNECTED 


UNITS. 
handle satisfactorily the firm’s busi- 
ness. 

The power to operate this system is 
furnished by two Root blowers chain- 
driven by Western Electric fifty and 
fifty-five horsepower motors. The blow- 
er with the motor shown at the right 
of the accompanying illustration is the 
larger of the two. The machine at the 
left of the same cut is the smaller of 
the two blowers, and is used for emer- 
gencies only. The starter for the mo- 
tor of the first set is seen in the center 
foreground. 
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The power for opérating the blower 
motor is obtained from a 110-volt di- 
rect-current circuit, which leads from 
the new power plant just installed in 
the basement of the latest addition to 
the building. A view of a portion of 
the engine room, showing two of the 
three direct-connected Western Elec- 
tric generators, is also shown. The 


j 
j 
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VIEW OF CASH OFFICE IN PITTSBURG DEPARTMENT STORE. 


whole plant is of the latest design, and 
is a model for cleanliness. 

The power plant of this store is of 
750-kilowatts output. Power is used to 
operate the previously described cash 
system, 500 are and 2,000 incandescent 
lamps, eleven elevators, a vacuum 
cleaning system for the store, a twenty- 
ton refrigerating plant for cold storage, 
drinking water and soda fountain, and 
thirty-eight motors of various sizes, 
operating sewing machines, carpet ma- 
chines, saws, dictaphones, adding ma- 
chines, fans, ete. Probably the most 
novel application is a motor driving 
and air compressor, which furnishes air 
to a tap on the street corner, where 
automobile owners may pump up their 
tires. This application is proving a 
good advertising medium. 

——__~+--e_____ 
Wireless in Australia. 


The Australian Government has ap- 
propriated $50,000 to establish wireless 
stations around the coast of Australia. 
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The Federal Vacuum Cleaner. 
The Federal Electric Company, Chi- 
cago, IIL, is placing on the market a 
type of electric vacuum cleaner 
which is particularly adapted to resi- 
dence, office building, church, library, 
hospital, hotel and theatre cleaning pur- 


new 


poses. These cleaners, shown in the ac- 
companying illustrations, have been 
carefully planned to 
avoid objectionable 
features and to per- 


form satisfactorily the 


FEDERAL 


work for which they are intended. 
The cabinet in which the hose and tools 
are kept is built of mahogany with dull 
piano finish. It is mounted on two 
cushion-tired twelve-inch bicycle wheels 
and a rubber-tired ball bearing caster 





FEDERAL 


VACUUM CLEANER. 


which makes it easy to move the ma- 
chine to any part of the house. The 
large wheels make it particularly easy 
to move up and down stairs. 

The machine can be attached to any 
lamp socket and can be furnished for 
either direct or alternating current. 
The equipment includes fifteen feet of 
vacuum hose and twenty feet of lamp 
eord, which, with the extension handles, 
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gives a radius of action of forty feet 
from the lamp socket. 

The Federal cleaner is equipped with 
a rotary pump connected directly to a 
one-quarter horsepower motor, insuring 
a steady vacuum in the simplest man- 
ner. The construction is such that the 
necessity of carrying or lifting it is 
eliminated. The motor and pump are 
made into a single unit by means of a 
direct connecting device which elimi- 
nates vibration and minimizes noise. 

We have shown herewith an illustra- 





VACUUM CLEANER WITH STAIR-CLEANING TOOL. 


tion of the Federal vacuum cleaner in 
operation cleaning stairs. The manu- 
facturers have designed for this purpose 
a special tool which fits snugly over the 
stair edge, preventing loss of vacuum 
and effectively removing every vestige 
of dust, both in and beneath the carpet. 

This cleaner is supplied with neces- 
sary tools for cleaning carpets and rugs, 
draperies and curtains, furniture, hard- 
wood floors or walls. 

a ree 
To Lease Waterpower Sites. 

In his recent annual report, Secretary 
of the Interior Richard A. Ballinger 
recommends that waterpower sites on 
public lands still undisposed of, should 
not be sold outright, but leased for 
periods up to and not exceeding a max- 
imum of at least thirty years. Mr. 
Ballinger gives details of his tentative 
plan in which he proposes that taxes 
for rent be assessed on the capital in- 
vested or on the gross earnings of the 
plant. 
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Current Electrical News 




















GREAT BRITAIN. 


(Special Corrcspondence.) 

Lonpon, NOVEMBER 26.—The old question of electric-lighting 
tariffs was once again discussed at the Institution of Electrical 
Engineers last night. The matter was raised in a paper by 
Messrs. Handcock and Dykes in which it was proposed to deal 
with the small consumer, from which the gas companies derive 
so much revenue, by the abolition of meters and charging a fixed 
charge per thirty-watt lamp per annum for an all-day supply, and 
a smaller fixed charge when the supply is given from “dusk to 
dawn.” The prices suggested as an average were $3 and $2.50 
respectively. In order to insure that consumers upon this sys- 
tem shall not change the size of their “contracted” lamps, for 
lamps of higher candlepower, it is proposed to adopt a special 
form of holder to the lamps which will only be supplied by the 
supply authority. A similar system to this has actually been in 
operation in Harrogate (Yorkshire, England) for a good while, 
with very satisfactory results, although it is admitted that the 
total revenue from consumers is under ordinary tariffs. It in- 
cludes the wiring, however,.and there are no meter rents, and it 
seems that consumers prefer to know exactly what they have 
to pay. At the same time there is a wide divergence of opinion 
upon this question, but it is more than probable that the sys- 
tem proposed, or a modification of it, will be tried in many of 
the smaller towns. There is also some difference of opinion as 
to whether metal-filament lamps should be used with low-tension 
or high-tension supply, i. e., twenty-five volts, or the higher volt- 
ages in vogue with carbon-filament lamps, and in view -of the 
multiplicity of voltages in use in England today, the suggestion 
made in the discussion that some steps should be taken towards 
securing uniformity of voltage throughout the country seems an 
eminently sensible one. 

The Local Government Board has taken the drastic course 
of refusing a loan to the Finchley (North London) Council for 
street electric lighting for the reason that the board has not 
been furnished with comparative figures of the cost of gas 
lighting. The council took the position that it formed no part 
of the functions of the board to dictate as to what system of 
lighting should be adopted. Having an electrical undertaking 
they considered it their duty to have electric light in the streets. 
This scheme has already been put in hand and will now have 
to be paid for out of revenue or met by a special charge upon 
the rates. The case serves to indicate the attitude which the 
Local Government Board is taking up in connection with loans 
for electrical purposes. A similar refusal was made a short time 
ago in the case of the Marylebone council for a street lighting 
scheme. In this instance, too, the cost was defrayed out of 
revenue. 

The action of the Welsbach Incandescent Gas Company in 
putting a tungsten lamp upon the market in competition with 
the agents in Great Britain of the German Welsbach Company, 
will very likely lead to a patent infringement action concerning 
the validity of the patents under which the Welsbach Company’s 
lamps are made. Although called “Welsbach Aur” lamps, it is 
now known that they are made in Berlin and are in no sense 
the invention or product of the English Welsbach Company which 
sells them. The complaint of the General Electric Company 
here, is that Baron Welsbach should have placed upon the mar- 
ket a metal-filament lamp in competition with the product of his 
own German company. The police-court proceedings under the 
Merchandise Marks Act in which the charge is that the lamps 
have a false trade description, are still going on and likely to for 
some time yet, but the result in any event may lead to a patent 
infringement action as already mentioned. 

The postmaster-general still finds it very difficult to get over 
the prejudices of local authorities around London against the 
use of overhead wires for telegraph and telephone purposes. Be- 
cause, for obvious reasons, all the wires in the center of London 
were placed underground at great expense, all the outside authori- 
ties seem to regard this as a good argument for resisting the 
erection of overhead wires in their districts. In hardly a single 
case are they successful and much of the ratepayers’ money is 
thus wasted in legal fees. The latest example of this kind was 
decided this week against the Hammersmith Borough Council 
the postmaster-general’s argument that cheapness of service 
could not be maintained if an expensive underground system had 
to be installed, gaining the day. A similar position was taken up 
by the London local authorities in regard to tramways, because 
the conduit system was installed in the central portions of the 
metropolis. This prejudice, however, is gradually disappearing. 

It is significant that although the London County Council has 
disposed of its Works Department, a considerable quartttty of 


work is still being carried out by direct labor in the tramways 
department. Top roofs have been added to fifty «double-deck 
cars by this means and a further ninety cars are also to be dealt 
with. In addition, it has just been decided to have plows fitted 
to 200 new cars by a contractor. 

Wednesday, next, December 1, is now definitely decided upon as 
the opening day of the single-phase railway in South London. 
The management has given it the distinctive name of South Lon- 
don Elevated Railway, and in addition to a very much accelerated 
service, extensive reductions of fares are announced. 

To judge from the preliminary announcements of bills to be 
promoted in the next session of Parliament there are to be no 
powers requested for important constructive works. Further 
linking up of -the tube railways in London is proposed, in addi- 
tion to the amalgamation of the three tube railways affiliated 
to the District Railway. Several municipal corporations will ap- 
ply for powers to run trackless-trolley cars, but the new tram- 
ways proposed are not very extensive. The Board of Trade will 
promote a bill authorizing the London County Council to pur- 
chase the five “West End” electric supply companies of London, 
who were for some reason left out of the London Electric Supply 
Act of 1908 when all the other London companies were placed 
in this position. A new tube railway from the city to the Crys- 
tal Palace has been postponed for the present. 

It is stated that an application will shortly be made for an 
extension of the Marconi fundamental patent of 1896, which nor- 
mally expires in June of next year. 


CONTINENTAL EUROPE. 
(Special Correspondence.) 

PaRIs, NOVEMBER 26.—Among recent electrical projects in 
France, I note that the Lyons Gas Company is making negotiations 
for supplying current for the town of Bourg. It is likely that the 
commune of Figeac will receive a light and power supply from the 
electric plant which is now in operation at Capdanac. The town 
of Mer is about to install an electric lighting plant, as also the 
localities of Montfermeil and Jarnac. 

An electric railroad line is soon to be opened for traffic in 
the south of France. It lies in the Pyrenees region and will event- 
ually make connection across the frontier with the Spanish rail- 
road lines leading to Barcelona. The present railroad is the first 
standard gauge electric line to be operated as part of the Southern 
Railroad System, which is one of the leading railroads in France. 
It runs from Villefranche by way of Vernet to Mont Louis, and it 
is intended to extend the line from the latter point as far as 
Bourg-Madame so as to connect with the Spanish lines. The 
present railroad, although but eighteen miles in length, is remark- 
able for the fact that it passes through ‘a mountainous region and 
runs for the most part in cuttings on the mountain side, viaducts 
and bridges. The road mounts up from 427 to 1,510 meters alti- 
tude, which makes the gradients high. The Gisclar bridge is sus- 
pended eighty meters above the mountain torrent of the Tet, and 
is a remarkable work. Current for the railroad is supplied from 
the Cassagne electric plant, and it is operated on the third rail 
system. 

The town of Schaerbech, Belgium, is taking measures to erect 
a garbage consuming and electric plant, finding this to be the best 
means of securing the current supply which is needed. A promi- 
nent fertilizer company has promised to take all the products from 
the furnaces. 

In Spain negotiations are under way for the construction of an 
electric traction line which is to run between the communes of 
Avanzada and Algorta. 

Budweis, Austria, will probably have a narrow gauge electric 
line running through the town in different sections, these to con- 
nect with the railway depots. The lines are to be run on the 
trolley system. A. DE. C. 


EASTERN CANADA. 
(Special Correspondence.) 

OTTAWA, ONT., DECEMBER 4.—A wireless system of signals, for 
the running of railway trains, will be installed on the Canadian 
Pacific Railway between North Parkdale and West Toronto. If the 
test is a success, there is every indication that this system will be 
adopted by the company. 

The Quebec Railway, Light, Heat and Power Company, the 
recent big electric merger in Quebec, has made a very successful 
issue of its securities. It is stated that the underwriting has been 
over-subscribed by nearly one hundred per cent, and that there 
will be no public issue of the stock. 

With the successful commercial experiments, recently made in 
the Dominion, in converting bog peat into fuel for heat, light, pro- 
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ducer gas and electrical energy, the 370,000 acres of Ontario peat 
bogs, which average nine feet deep, will be largely used as a sub- 
stitute for coal in this province. Ontario’s coal supply now largely 
comes from the United States. 

The capital required for the construction of the Ottawa & St. 
Lawrence Electric Railway, has been oversubscribed by English 
investors, and there seems now no reason why the work should 
not be proceeded with at once. As required by the charter, work 
has to start not later than May 15, 1910, and 254 miles of the rail- 
way must be finished within two years. 

After a long and stubborn fight, in the council and the courts, 
the city council of Hamilton, Ont., has decided to enter into a 
contract with the hydroelectric commission for 1,000 horsepower 
on the terms submitted by the commission. It is three years since 
the contract was first submitted to the people and on two occasions 
since that time, the bylaws were indorsed. 

Within a radius of eight miles of Ottawa are undeveloped 
waterpowers amounting to 200,000 horsepower, and within a 
radius of forty-five miles of the city the amount is estimated at 
917,400 horsepower. Of this vast amount only 58,400 horsepower 
is, at present, in use. Just now, electric power can be purchased 
here for less than $15 per horsepower per annum, continuous 
service. A new company, which is seeking a charter from the 
city, has agreed to sell electrical energy at $11 per horsepower. 
Another use, to which the electric power will soon be put, will be 
in the development of the mines in the vicinity of Ottawa, by 
means of the electric furnace for smelting, there being rich deposits 
of iron ore within a mile or two of immense waterpowers. It will 
also be employed in the development of the deposits of zinc, plum- 
bago, mica, phosphate of lime, etc., which as yet have not been 
properly exploited owing to the great cost of fuel. 

The Hydroelectric Commission is not going to pay any atten- 
tion to the Port Arthur injunction, as far as actual work in con- 
structing transmission lines, power stations, etc., is concerned. It 
will, of course, be obeyed so far as entering into any agreement 
with the city is concerned. The work of constructing the power 
line from Kakabeka Falls to Port Arthur and the transformer 
station will be proceeded with at once. Port Arthur has twice 
adopted a bylaw in favor of the contract with the hydroelectric 
commission, but has twice been stopped by technicalities. The 
contract of the city with the Ontario, Michigan Power Company 
expires in March, and unless an agreement can be reached before 
that time the city will be compelled to sign an interim agreement 
with the company. 

The bill of the Montreal Central Terminal Company, asking 
for the right to enter into combination and acquire certain fran- 
chises has been given a first reading in the Canadian parliament. 
The company asks to be authorized to enter into agreements 
with the following railways: The Canadian Northern, the Ottawa 


Valley, the Boston & Maine, the Intercolonial, the Montreal 
Terminal, the Montreal Suburban and Chateauguay and Northern 
railways; to acquire the franchises, rights and properities of the 


Montreal Light, Heat and Power Company, the Saguenay Company 
and the Canadian Light Company, and to connect its telegraph and 
telephone lines with existing companies. The company is to begin 
its works and expend $500,000 within two years, and if not finished 
in seven years, its powers will lapse. W. 


LIGHTING AND POWER. 
(Special Correspondence.) 

HETTINGER, N. D.—C. A. Meyer, of Clarkfield, Minn., 
to put in an electric-light plant here, . : 

EARLHAM, IA.—Work has been started on the erection of an 
electric light plant and waterworks system. 

WATERTOWN, S. D.—The Ferris Brothers System 
ing plans drawn for a light and power plant. 

LONG BEACH, CAL.—-The Long Beach Electric Company has 
been incorporated with a capital stock of $10,000. 

BRIDGEWATER, S. D.—A. M. Weidenbach, 
been granted a twenty-year electric-light franchise. 

MARENGO, IA.—The Marengo Electric Light and Power Com- 
pany has been incorporated with a capital stock of $15,000. 

RAMONA, S. D.—The Citizens Light and Power Company has 
let the contract for a $2,000 plant to H. P. Mortensen, of Toronto, 
S;-D: 

DUNSEITH, N. D.—John Gottbrecht will commence the con- 
struction of an electric light and waterpower plant at Mineral 
Springs in the spring. ron 

PARK RAPIDS, MINN.—The dam of the Park Rapids Power 
and Light Company is going out. The damage will amount to 
many thousands of dollars. “fife 

UPLAND, IND.—The Town Council is preparing to let a con- 
tract for the construction and equipment of a combined water- 
works and electric-light plant. Ss. 

TACOMA, WASH.—It is expected that the council will shortly 
call for bids for the construction of the first unit of the $2,000,000 
power plant on the Nisqually River. 

RAMONA, 8S. ‘D.—The contract has been let for the construe 
tion of an electric light plant, complete with wire, poles, switch- 
board, dynamo, engine, belting, etc., for $2,000. 
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COUDERAY, WIS.—The Arpin Lumber Company, of Grand 
Rapids, Wis., is constructing a water power and concrete dam 
across the Chippewa River, seven miles below here. : 

TWIN BRIDGES, MONT.—The Madison River Power Com- 
pany is erecting a dam at the site for the powerhouse on the 
Madison River in the upper part of the Madison Valley. Cc: 

KALISPELL, MONT.—C. A. Farrar and others have inrcor- 
porated the Bitter Root Mountain Water Power Company, with 
a capital of $100,000, to develop more electricity in the Flat- 
head Valley. c; 

HAZLETON, PA.—The Harwood Electric Company is extend- 
ing its transmission line from this city to Berwick through Nurem- 
berg, Derringer and Tomhicken. It is probable that the line will 
also be run from Tomhicken to Conyngham. 

PRESCOTT, ARIZ.—The Prescott Electric Light Company has 
closed a contract with the Arizona Power Company which has a 
hydroelectric plant at Fossil Creek. The lighting company is to 
receive 600 horsepower, which will be distributed by them to their 
customers. 

SALINAS, CAL.—The Monterey County Gas and Electric Com- 
pany has recently been changed from a two-phase, four-wire sys- 
tem to a three-phase, three-wire system. Power is now transmitted 
at 2,200 volts and transformed to 220 or 110 volts for power and 
lighting circuits. 

TOMAH, WIS.—The Goodyear Lumber Company has com- 
pleted at Tomah what is stated to be the first electric sawmill in 
the country. August H. Meyer, of Appleton, Wis., prepared the 
plans for the mill and directed its construction. It has a daily 
capacity of 100,000 feet. M. 


GREENFIELD, IND.—The Citizens’ Electric Company, of Han- 
cock County, has been incorporated, with a capital of $10,000. The 
company proposes to erect, maintain and operate a pole line trans- 
mission system to furnish current for light and power to the rural 
citizens of Hancock County. E. M. Leary, R. F. Morgan and John 
S. Thomas, directors. Ss. 

JACKSON, GA.—The work of constructing power transmission 
lines of the Central Georgia Power Company has begun, it is re- 
ported. The first line will be run from the power plant on the 
Ocmulgee River, near here, to Macon, Ga., going via Bibb and 
Forsyth, Ga. It has been stated that a line will also be built from 
Forsyth to Griffin, Ga., and thence to Atlanta, Ga. B. 

REXBURG, IDAHO—A deal has been closed whereby the 
Idaho Power and Transportation Company, of Idaho Falls, has 
purchased the electric-light and power plants at Rexburg, Sugar 
City, Teton City and St. Anthony. These plants belonged to the 
Hodgens Brothers, of Butte. The deal also includes the water 
system of St. Anthony and represents a total value of $150,000. 
These two companies have been competitors in Rexburg and St. 
Anthony. The headquarters of the company will be retained at 
Idaho Falls. 

ALBEMARLE, N. C.—Local cotton mills have closed a con- 
tract with the Southern Power Company for current to be used 
as the motive power in operating several large textile mills here, 
this station being on one of the main transmission lines, carrying 
80,000 voltage. The town recently voted in favor of electric light- 
ing bonds, and now it is possible that a municipal contract will be 
drawn up and entered into with the Southern Power Company to 
supply the necessary current. The matter will reach definite shape 
in a short time. Be 

FT. WAYNE, IND.—The first annual report of the Ft. Wayne 
Municipal Lighting Plant shows that the cost of maintaining and 
operating the plant from and including September, 1908, until Feb- 
ruary, 1909, is $12,273.10. After February 1, the plant had monthly 
receipts from commercial lighting in addition to receipts for street 
lighting at $53 per are lamp which totaled $20,285.91. The total 
expenditure amounted to $18,164.88, leaving a balance of $2,121.03. 
The total cost of the plant amounted to $165,254.10, to which $25,- 
000.00 has been added for extending the lighting lines and installing 
commercial service. Ss. 

SALT LAKE CITY, UTAH—H. E. Smith, of Duluth, Minn., has 
filed application for 100 cubic feet of water per second from the 
Sevier River in Piute County. The application states that the di- 
verting works will consist of a dam about sixteen feet high across 
Sevier River and that the diverting channel will be 42,000 feet long. 
In the power plant 72-inch Pelton wheels will be used, operating 
under a head of 330 feet and generating a total of 1,500 horsepower. 
The electrical power thus generated will be used in electric light- 
ing and propelling machinery in Marysvale, Kimberly, Richfield, 
Milford, Frisco, Sevier and intermediate points. 

MADISON, WIS.—The wholesale removal of poles and wires 
from several Madison streets has been ordered by the City Coun- 
cil. This work must be done by August 10, 1910, and failure to 
do so by that time will make the utility companies liable to a 
fine of $10 to $100 a day for each day after Aug. 10, 1910, until it is 
done. The Southern Wisconsin Traction Company also has been 
erdered to erect iron trolley poles on State Street and University, 
a total distance of twelve blocks, in place of the present wooden 
poles. This work must be done within six months. A penalty of 
$10 to $100 for each day after the time limit is provided for if the 
poles are not replaced as ordered. M. 
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SIOUX CITY, IOWA—A vote will be taken December 21 on 
granting franchises to the Sioux City Gas and Electric Company 
and the Sioux City Service Company to operate an electric- light 
and power and gas plant. Cc. 

ROANOKE, IND.—This city has closed a contract with’ the 
Fort Wayne & Wabash Valley Traction Company for the lighting 
of the town by electricity and is now laying plans for the erection 
of electric arches on ng main street. 

WILLIAMSON, VA.—Captain E. L. Bailey has applied for 
a franchise to past and operate a light plant at his mines, and 
incidentally to light this city. Mr. Bailey is now using power from 
the Williamson Light and Ice Company. 

GOLDFIELD, NEV.—A. J. Trumbo, general manager of the New 
Bonnie Clara Mining Company, has closed contracts with the 
Nevada-California Power Company for electric power for the mill 
at Bonnie Clara, and a line will be extended at once. A. 

LEWISTOWN, MONT.—The Spring Creek Power and Electric 
Company, organized by John L. Bright, has been incorporated with 
a capital stock of $1,000,000, to engage in the light and power busi- 
ness, construct dams, electric railways, power plants, etc. 

MARBLEHEAD, MASS.—Work on a municipal lighting plant 
is to be begun at once, so that the lighting may all be taken care 
of by next summer. The committee on reconstruction elected Wil- 
liam A. Brown as chairman and Joseph Coates as secretary. 


FULTON, KY.—The Swain-Karmire mill is preparing to install 
a private electric-light plant at their big mill on the Tennessee 
side. The plant will furnish illumination for the mill and lumber 
yards. The engine and dynamo have arrived. Electrician J. W. 
Stitts will install the plant. 


CITY OF MEXICO, MEX.—The Guanajuato Power and Elec- 
tric Company is preparing to transmit electric power to Aguas 
Calientes, where the American Smelting and Refining Company’s 
smelter is located. Power will also be delivered to the Asientos 
and Tepezala mining districts. A. 


BOISE, IDAHO—The power site located on the Snake River 
hetween Garnet and Henry’s Ferry has been withdrawn from entry. 
If the withdrawal stands this land will not be issued to settlers, 
but will be improved by the government. The power site is in the 
big bend north of Bruneau, and is quite valuable. 

MUNCIE, IND.—In consideration of $225,000 the Muncie Gas, 
Light and Fuel Company’s property was sold November 26 to N. 
W. Harris & Company, a well-known bonding company of Chicago. 
Robert O. Lord represented the purchaser and the sale was made 
by Edward Daniels, master in chancery of the Federal Court. S. 

LINTON, IND.—Because the city council had not fully com- 
plied with the law in the proffered sale of the Linton municipal 
light plant, the court refused to ratify the sale. The council will 
again offer the plant for sale. There are a number of bidders and 
the successful bidder will, of necessity, have to improve the 
plant. Ss. 

DARLINGTON, S. C.—A charter has been issued to the Dar- 
lington Water and Electric Company, who have incorporated for 
the purpose of constructing a general lighting and power business. 
The officers are as follows: President, A. P. Malone; vice-presi- 
dent, W. H. Haynesworth; secretary, L. C. Ritchie. The capital of 
the company is $50,000. 

ALBEMARLE, N. C.—The cotton mills have just closed a con- 
tract with the Southern Power Company for the running of all 
their machinery, and a substation will be established here. Albe- 
marle is on the main line of the Southern Power Company, which 
extends from the power plant on the Catawba River to Salisbury. 
This line carries about 80,000 volts. The city may also be lighted 
with power from the company. 

NATCHEZ, MISS.—The generators for the Southern Railway 
and Light Company plant have been received, and are being in- 
stalled. One is a 300-kilowatt generator for the alternating current 
or private lighting service and the other is a 300-kilowatt direct- 
current generator for the street railway. The 500-horsepower boiler 
has been installed, and when the new generators have been placed 
in position the company will be prepared to handled a much larger 
service than the present demand calls for. 


SACRAMENTO, CAL.—The Rubicon Water and Power Com- 
pany is putting up several buildings at the intake of the ditch, on 
the Rubicon River. Men will be kept at work by the company all 
winter, driving tunnel and doing such other work as the weather 
will permit. The company has seventeen miles of ditch surveyed. 
There will be four tunnels, altogether five miles in length, through 
which the water will flow, and the amount of water controlled at 
the completion of the project will enable the company to generate 
30,000 horespower. 

EVANSVILLE, IND.—A franchise has been applied for by the 
Evansville Public Service Company, recently organized, to build, 
equip and operate a central electric-light, power, steam and hot 
water plant in this city. The company proposes to reduce the 
price of electricity to seven and one-half cents a kilowatt—a reduc- 
tion of twenty-five per cent of the price now charged. The com- 
pany agrees to pay to the city fifty per cent of the net earnings 
of the company after deducting six per cent on the capital stock 
-and four per cent for a repair fund. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


SIOUX CITY, IOWA—An interurban line to Mitchell, S. D., is 
projected by L. F. Phillips, of Wagner, S. D. C. 


WINONA, MINN.—The city council denied the petition of the 
La Crosse and Winona Traction Company for a franchise. C. 


SAN DIEGO, CAL.—Bids are now being received for the 
$1,000,000 car barns which the San Diego Electric Railway Com- 
pany will erect. A. 


HAYWARDS, CAL.—Work will be started in January on the 
extension of the Oakland Traction Company’s Haywards line from 
this place to Niles. ‘A 


BOISE, IDA.—A survey has just been completed for an electric 
line from Caldwell to Nampa, which will be built early next spring. 
The line will cost $150,000. 

GLOBE, ARIZ.—The Stone-Webster Company is preparing 
plans for a street railway in this city, with an extension to Miami 
and other large mining camps in this vicinity. A. 


BILLINGS, MONT.—Geo. H. Kesselsmith and H. F. Pierce are 
making a preliminary examination for a proposed electric road to 
Red Lodge, Bear Creek, Fromberg and Bridger. C. 


LOS ANGELES, CAL.—An ordinance has been passed grant- 
ing to the Los Angeles Railway Company the right to construct 
and operate a double track electric street railway upon certain 
streets in this city. A. 


LOS ANGELES, CAL.—Bids will be received up to December 
21 for a franchise for an electric railway commencing at the 
intersection of Main and Ann Streets and along Ann northwesterly 
to San Fernando Street. ,. 


MANKATO, MINN.—Eastern capitalists are behind a plan to 
build an interurban line to St. Paul and Minneapolis. It is under- 
stood that the proposed road will be. wholly independent of the Dan 
Patch line as well as of the Twin City Rapid Transit Com- 
pany. C. 


LA CROSSE, WIS.—The plans of the La Crosse Water Power 
Company, which owns the Hatfield water power and of which 
W. J. Ferris is president, provide for a continuous line of modern 
interurban railways connecting Winona, La Crosse, Sparta, Eau 
Claire, Chippewa Falls, Menominee, Hudson, St. Paul and Minne- 
apolis. C. 


WARSAW, IND.—A mortgage for $1,200,000 in favor of the 
Carnegie Trust Company has been filed in this county by the 
Wabash and Northern Indiana Electric Railway Company. The mort- 
gage covers all the company’s property in Kosciusko and Wabash 
County, and this act assures the speedy construction of the road 
between this city and Wabash. Ss. 


PHILADELPHIA, PA.—Philadelphia and Suburban Railroad 
Company has fied an application at Harrisburg for a charter to 
build a subway on Broad Street, Philadelphia, north of the city 
hall to a point near Cumberland Street. The new plans provide 
for an extension of the proposed subway system by elevated roads 
to Fairmont Park, Frankford and Wayne Junction. The original 
application of the company for a charter to build an elevated road 
on Twelfth and Thirteenth Streets has been withdrawn. 


FT. WAYNE, IND.—As a result of what the directors of the 
Ft. Wayne and Wabash Valley Traction Company consider unfair 
treatment, after having spent nearly a million dollars in a monstrous 
plant, by the city in building and operating a competing plant 
and putting the price of commercial lighting down to four cents a 
kilowatt, it has decided to develop the power plants at Hunting- 
ton and Lafayette expending $250,000 in car barns and repair 
shops. It was the intention to concentrate all these in Ft. Wayne, 
but because of the attitude of the city no more money will be 
expended in Ft. Wayne by the corporation. 


SACRAMENTO, CAL.—The directors of the Vallejo Northern 
electric road, between Sacramento and Vallejo, have filed articles 
of incorporation. The capitalization of the company is $2,500,000, 
with $119,000 of the capital stock paid up. From the terminus of 
the road at Vallejo the route is laid to Napa Junction, Cordelia, 
Fairfield, Cement, Broderick and to Sacramento. Many branch 
lines are contemplated, and the country between Sacramento and 
Vallejo is to be gridironed with trolley tracks by the new com- 
pany. The directors are Thomas T. C. Gregory, John W. Bau- 
man, William Pierce and Ernest D. Holly, of Suisun, and Winfield 
R. Madden, of Dixon. 


JANESVILLE, WIS.—The Janesville street railway system, per- 
haps the most dilapidated street car system in the state, owned 
and operated by the Janesville Street Railway Company, which 
was controlled by the Bladon estate of Philadelphia, has been 
sold to New York and Janesville capitalists for about $45,000. 
The system is to be completely reconstructed. It is rumored that 
the local lines are to be made a part of the proposed interurban 
system connecting Madison with Chicago, through Rockford. The 
present system has a length of five miles. The company?s capital 


stock is $65,060, and the bonded indebtedness $150,000. The new 
owners will increase the capital stock to $200,000. M. 
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ABERDEEN, S. D.—The citizens here are raising $120,000 with 
which to build a street railway system. 

OGDEN, UTAH—Secretary H. H. Rolapp, of the Ogden Rapid 
Transit Company, states that a line is soon to be run to Brigham 
City. 

BILLINGS, MONT.—Geo. H. Kesselsmith and others are pro- 
posing to build an electric road from this point to Red Lodge and 
other points. 

TAMA, IOWA—Preliminary work on the Oskaloosa-Tama inter- 
urban is being pushed. The right-of-way is being secured and 
$80,000 has been pledged to build the road. The road can be built 
for $15,000 a mile. 

GUTHRIE, OKLA.—Two interurban roads have been chartered 
in the last week—Coffeyville to Nowata and Lawton to Fort Sill. 
Bert Tiloton was incorporator of the former and D. L. Sleeper, of 
Tulsa, of the latter. 

SALEM, ORE.—The Oregon Electric Railway Company has 
filed articles of incorporation. This railway includes an extension 
from Salem to Roseburg, a branch to leave the main line between 
Portland an Tualatin. A. 

GAUDALAJARA, MEX.—The State Government has granted 
a concession to Jas. H. McCreery and Richard Ivey to construct 
an electric railroad from Magdalena to the Santiago River at a 
point near Cabrera mine. 

NUEVO LAREDO, STATE OF TAMAULIPAS, MEXICO—An 
electric street-railway system is to be built in the town of Nuevo 
Laredo by Dr. J. F. de la Garza and associates. Local capital 
is behind the enterprise. 

MEDFORD, ORE.—J. R. Allen, president of the Pacific & 
Eastern, will apply for a franchise in this city for an electric 
railroad. Applications for franchises will also be made in all the 
other cities of the valley. A. 

FITCHBURG, MASS.—The Fitchburg & Leominster Street 
Railway Company is installing a 500-kilowatt generator in its South 
Fitchburg power station. This will increase the present generator 
capacity by about sixty per cent. 

LONG BEACH, CAL.—As soon as the Daisy Avenue extension 
of the Wilmington-Long Beach line is finished the Pacific Electric 
Company will begin work on the four-tracking of the main line 
between Watt and Dominguez streets. A. 

OSKALOOSA, IOWA—It is stated that the $150,000 necessary 
to construct the ten miles of line of the Oskaloosa-Tama inter- 
urban between Montezuma and Malcom has been subscribed and 
that work will be commenced shortly. C. 

WILKES BARRE, PA.—A charter has been granted to the 
Wilkes Barre Railway Company to operate an electric railway sys- 
tem. The company is capitalized at $10,000. Abram Nesbitt has 
been elected president, and C. W. Laycock secretary. 

FRESNO, CAL.—Construction work is to be begun very soon 
on the Fresno-Hanford interurban road. This is the first electric 
line of any prominence in the San Joaquin Valley and it is re- 
ported that other electric roads will soon be started. 

STUART, IOWA—The inierurban roads proposed to be built 
by the Des Moines, Council Bluffs & Western and the Red Oak, 
Des Moines & Northern companies will be built only between Des 
Moines and Stuart and Council Bluffs and Stuart, respectively. C. 

MADISON, WIS.—The Southern Wisconsin Railway Company 
has just received and put into service a new street car costing 
$3,800. It is much larger than the other cars in use on the lines 
and has a greater seating capacity. A steel underframe adds much 
strength to the car. M 


ATLANTIC CITY, N. J.—A trolley line is being considered be- 
tween Atlantic City and Cape May. J. Fithian Tatem, represent- 
ing the Suburban Railway Company, which is behind the project, 
states that it is the company’s desire to have the road in operation 
as soon as possible. 

LEBANON, PA.—Charters have been granted for the North 
Lebanon, the Richland, and the Millcreek Township electric com- 
panies, to supply light and power in the sections named. Each 
company has a capital stock of $5,000. The incorporators are Harry 
G. Louser, George L. Roller and Harry Hollis. 

INDIANAPOLIS, IND.—The Chicago, Blue Island & Joliet Trac- 
tion Company has borrowed $5,000,000 from the American Trust 
and Savings Company on forty-year five per cent bonds. It is the 
intention to improve this property and make it one of the most 
substantial and perfect trolley lines in the territory through which 
it passes. 

ANDERSON, S. C.—For the sum of $154,750 the property of 
the Anderson Traction Company has been sold under the hammer 
to Edwin W. Robertson, of Columbia. The properties include 


eighteen miles of city and interurban lines, generally estimated 
as being worth $250,000. The sale was by order of Federal Judge 
Pritchard, and resulted from the case of the International Trust 
Company, of Maryland, against the Anderson Traction Company. 


MONTICELLO, IND.—The Northern Indiana Traction Company, 
with headquarters in this city, is making good progress. 
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right-of-way has been secured and surveyors are setting the stakes 
and the contract for constructing the road has been awarded to 
the La Salle Supply and Construction Company, with headquarters 
in this city also. The company has contracted for the purchase 
of the Chicago Heights and Eastern Electric road, which will afford 
terminal facilities into Chicago. Ss. 

APPLETON, WIS.—Appleton and Outagamie County business 
interests are considering a proposition advanced by A. D. Barnes, 
president of the Chicago-Wisconsin Valley Railroad Company, for 
the construction of an interurban railroad from Appleton north- 
ward through Hortonville, New London, Waupaca and to Hancock, 
Waushara County. The proposed line will connect with the line 
of the Chicago & Wisconsin Valley road at Hancock, and before 
September, 1911, will be operating an interurban road from Ste- 
vens Point to Chicago. 

SPRINGFIELD, MO.—The new electric line from Mansfield, 
on the Memphis division of the Frisco, to Ava, the county seat of 
Douglas County, was recently opened to traffic. It is the first 
interurban line to be completed in the Ozark mountain region. 
Cars operated by storage batteries were put on and will be run until 
completed passenger coaches can be secured, this step being neces- 
sary on the part of the builders of the road to claim the cash 
yi ge and about 100 acres of land offered them by the citizens 
of Ava. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 

CHOKIO, MINN.—E. V. Danbenberger and others propose put- 
ting in a rural telephone line. 

KENMARE, N. D.—The Northern Telephone Company is 
considering the installation of extensive improvements. Cc. 

NEWTON, IOWA.—The Jasper County Telephone Company will 
install a new switchboard, with a capacity of 2,400 lines, Janu- 
ary 1. C. 

NEW LONDON, WIS.—The Wisconsin Telephone Company 
will expend $14,000 in rebuilding its lines and remodeling its cen- 
tral plant in this city. C. 

PARK RIVER, N. D.—John A. Dunn, R. F. Waugh, E. Thorn- 
berg and others have incorporated the Park River Telephone Com- 
pany, with a capital of $20,000. 

GADSDEN, ALA.—It is stated that the Southern Bell "eteshans 
and Telegraph Company is now connected with the new farmers’ 
telephone line reaching out from Gadesden to Odenville, Ala., and 
other small localities thereabouts, B 

VALDOSTA, GA.—It is authoritatively stated that J. H. Dasher 
will construct a ten-mile telephone line running out from Valdosta 
in the direction of Bemiss; connection to be had with the system 
of the Southern Bell Telephone and Telegraph Company. B. 

MOBILE, ALA.—The Rabby Wireless Transmission Company 
has been incorporated with the Mobile branch’s capital stock of 
$10,000. It is the intention of this company to transmit messages 
by the wireless system to Montgomery, and other nearby cities and 
towns, using the patents of Chas. J. Rabby. B. 

MASON CITY, ILL.—The directors of the various rural tele- 
phone lines, aggregating over 250 telephones that run into Easton, 
held a meeting to discuss plans to consolidate, incorporate and 
open and operate an exchange. The officers elected at the meeting 
were J. F. McKinley, president; C. W. Kennedy, secretary, and A. 
Tomlin, treasurer. It is the intention of those interested to organ- 
ize a company and install an up-to-date switchboard. 

TOLEDO, OH1O—The Tiffin Consolidated Telephone Company, of 
Tiffin, Ohio, was organized this week to take over and consolidate 
the interests of the Tiffin Home Telephone Company and the Cen- 
tral Union. The officers of the new concern are: President, 
Arthur A. Cunningham; vice-president, Louis Selle; secretary, A. J. 
Mellen; treasurer, J. J. Fleck; directors, H. W. Yeager, W. H. 
Kildow, dg. 7G; Loomis, J. ©; Royer, S. E. Stricklin and E. A. 
Reed. H. 

TOLEDO, OHIO—An ordinance has been introduced into the 
Toledo city council to repeal the franchise of the Harrison Tele- 
phone Company granted in May, 1894. It is claimed that the con- 
cern was absorbed by the Central Union Telephone Company, and 
that $70,000 worth of conduits placed in the streets have been 
leased to the Postal company, which has been paying $7,500 
annually in rentals. The claim is made that it is in violation of 
the terms of the ordinance, and forfeiture is asked. It was referred 
by the committee on public improvements to the city solicitor. H. 

BRISTOL, VA.—The Cumberland Telephone Company will be- 
gin at an early date to construct a long distance line from Bristol 
through the coal fields of southwest Virginia. The appropriation 
for this work has already been made, and Manager Leland Hume 
announces that the new line will be ready for service not later 
than May next. This will give Bristol and the coal fields long dis- 
tance connection with practically all the big cities of the country. 
The first work to be accomplished is the stringing of an additional 
copper wire from Knoxville to Bristol, a distance of 130 miles. 
This will be followed by the rebuilding of the line between Bristol 
and Gate City, Va., and with the construction of a line from Gate 
City to points in Wise and Lee counties, Virginia. 








December 11, 1909 


RAVIA, OKLA.—The Ravia Telephone Company has been in- 
corporated with a capital stock of $5,000. P. 
GRADY, OKLA.—The Grady Telephone Company has been in- 


corporated by J. W. Dunford and others. Pp. 
MART, TEX.--The Limestone Telephone Company has been 
incorporated, with a capital stock of $4,500. P. 


ARMOUR, S. D.—The Missouri River Telephone Company was 
granted a franchise to maintain a toll line only. ¢ 

ANACONDA, MONT.—The Montana Independent Telephone 
Company has begun installing the line to Wisdom. P. 

WILLOW LAKES, S. D.—Work has been commenced on the 
construction of the Dakota Central telephone lines. C. 

RAPID CITY, S. D—Bids are being taken for the installation 
of the Black Hills Independent Telephone Company. P. 

OKANOGAN, WASH.—The Okanogan Telephone and Tele- 
graph Company has been incorporated at Okanogan by C. E. Han- 
sen and others. - 

NAPA, CAL.—The Board of Supervisors has granted the appli- 
cation of Antone Rossi for a permit to erect a telephone line along 
the county road. & 

SYLVESTER, GA.—It is reported that T. A. Spurlin has sold 
the Sylvester telephone exchange to the Southern Bell Telephone 
and Telegraph Company. B. 

MANDAN, N. D.—The North Dakota Independent Telephone 

Company will expend $50,000 in the construction of 214 miles of 
‘elephone lines north and south. C. 

WOODSTOCK, MINN.—The Woodstock Rural Telephone Com- 
pany, Geo. Moline, secretary, has been organized to construct 
‘three or four rural telephone lines. C. 

BROOKINGS, S. D.—The Brookings County Telephone Com- 
pany has been incorporated to take over the holdings of the 
Thompson, Caldwell and Wilson Telephone Company. C. 

YREKA, CAL.—Permission has been granted to the T. Jones 
Company to erect and maintain a telephone line between the 
towns of Hornbrook and Walker along the public highway. A. 

HELENA, MONT.—Articles of incorporation have been filed 
for the Deer Creek Telephone Company to operate between Grey 
Cliff and Big Timber. The capital of the company is $10,000. 

LURAY, VA.—The Mutual Telephone Company of Luray 
County has absorbed the Page Valley Telephone Company, which 
was the first company to be organized in the Valley of Virginia. 

RIVERSIDE, CAL.—The Corona Mutual Telephone and Tele- 
graph Company has been incorporated at Corona with a capital 
stock of $25,000 by J. B. Golch, A. Lindberg, O. M. Grizzle and 
Bonfoey. A. 

BOYDS, MD.—The Poolesville Telephone Company, recently 
organized, has sold stock to the amount of $2,500, and is completing 
a line to take the place of the old one which was owned by the 
United Telegraph and Telephone Company. 

WHITEHALL, MONT.—The Montana Independent Telephone 
Company will shortly commence the construction of a line through 
to Dillon by way of Twin Bridges and the Beaverhead Valley and 
a branch line up the Ruby Valley to Sheridan, Ruby and Vir- 
ginia City. C. 

CAMBRIDGE, WIS.—The Cambridge Telephone Company has 
made an arrangement with the Wisconsin Telephone Company to 
connect with their lines and to have installed improved Bell trans- 
mitters for the local system. This agreement will greatly improve 
the local service. M. 

OSCEOLA, IND.—A mortgage of $900 has been placed on the 
property and equipment of the Osceola and Dunlap Company in 
favor of the Indiana Union Telephone and Telegraph Company. It 
is the purpose of the mortgagee to extend the lines into the sur- 
rounding rural districts. Ss. 


ELECTRICAL SECURITIES. 


All of the recent happenings; the Nicaragua affair, the strike 
of the switchmen and the separation of the Frisco from the Rock 
Island system, had a bad effect on nearly all securities during the 
first part of the past week. Prices rose and fell in a haphazard 
manner. Later in the week values were supported by the more 
responsible buyers and rose steadily. When the street became 
more certain that the President’s message would probably contain 
nothing alarming there was a renewal of interest in several indus- 
trial undertakings and a consequent upward tendency. 

Application has been made to the New York Stock Exchange 
to list $5,974,000 first refunding mortgage five per cent bonds, due 
1939, of the Washington Water Power Company. 

Northwestern Elevated, Chicago, shows a daily average of 
passengers for November of 119,292, or 2.08 per cent increase. 

The Old Colony and Boston & Northern Street Railway, Massa- 
chusetts Electric subsidiaries, have petitioned the railroad com- 
mission for approval of issue of $300,000 bonds each for funding 
$251,647 floating debt of the former and $266,611 of the latter. 

The Atlantic & Pacific Telephone and Telegraph Company has 
certified to the Secretary of State of New Jersey that its entire 
capital stock of $259,000 had been fully paid up. The company was 
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recently. chartered with a paid capital stock of $1,000. The con- 
cern is a subsidiary company of the Bell Telephone interests. 

Traffic on the Metropolitan Elevated, Chicago, during Novem- 
ber ran about 9,000 passengers daily over that of last year, or over 
150,000 passengers daily, which was the largest traffic for any 
month during the year. Earnings for the year are estimated at 
$360,000 to $375,000, or a little over four per cent on the preferred 
stock. 

The Electric Bond and Share Company of New York has pur- 
chased, but not yet publicly offered, $1,000,000 first mortgage six 
per cent thirty-year sinking fund gold bonds of the Mount Whit- 
ney Power and Electric Company, of Visalia, Cal. This company 
was organized in November, 1909, as a successor of the Mount 
Whitney Power Company to operate an electric lighting and power 
business in Tulare County, Cal., about 250 miles from Los Angeles 
and San Francisco. 

At the annual meeting of the North Shore Electric Company, 
of Chicago, Solomon A. Smith was elected a director, succeeding 
Charles A. Spaulding, deceased. Other directors were re-elected. 
The proposed increase in the capital stock was not acted upon at 
this time. A special meeting of stockholders will be called for that 
purpose. The company will make a new stock issue, probably 
amounting to $500,000 next spring. 


DIVIDENDS. 


Chicago Telephone Company; quarterly dividend of two per 
cent, payable December 31. 

Columbus Railway and Light Company; quarterly dividend of 
three-fourths of one per cent, payable January 1. 

Interborough Rapid Transit Company; quarterly dividend of 
two and one-fourth per cent upon all the capital stock, payable 
January 3 next to stockholders of record at the close of business 
December 24. 

Norfolk Railway and Light Company; the usual semiannual 
dividend of two per cent, payable December 6. 

Oklahoma Gas and Electric Company; quarterly dividend of 
one and one-quarter per cent upon the common stock, payable 
December 15 to stockholders of record as of the close of business 
November 30. 

Portland Railway, Light and Power Company; quarterly divi- 
dend of one and one-fourth per cent, payable January 3 to stock- 
holders of record December 12. 

Washington Water Power Company; quarterly dividend of one 
and three-fourths per cent, payable January 3. 

San Diego Consolidated Gas and Electric Company; quarterly 
dividend of one and onequarter per cent upon the common stock, 
payable December 15 to stockholders of record as of the close of 
business November 30. 


NEW YORK. 


Dec. 6. Nov. 29. 
Allis-Chalmers common 1 15 









Allis-Chalmers preferred. 54% 544 
Amalgamated Copper ... 87% 86% 
American Tel. & Cable.. *80 *30 
PI EE CR Ode dad baneceeenectdee cecaaveeneudscusees 140% 141% 
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TR Re Cen Oe oon tne nc cacadadeccececucuseneaccasses 129 129 
Mackay Companies (Postal Telegraph and Cables) common 92 92 
Mackay Companies (Postal Telegraph and Cables) prefd.. use 75% 
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Metropolitan Street Hatiway. oo... .cccncscccececccscccees 7 21 
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Dec. 6. Nov 
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CR RI Bec cc cake beces dade sc cdasecasdtehnaecaene 159 161 
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Wwemcenr Ter Ge TGe PRCMeee ews oc 6 as eciscévaccnceccecccase 89 89 
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Chicago Railways, Series 1. 
Chicago Railways, Series 2. 
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PERSONAL MENTION. 


JAMES CAMPBELL, for several years a director of the North 
American Company, was last week elected president of that con- 
cern. Mr. Campbell succeeds C. D. Wetmore who has retired on 
account of poor health. 

A. W. BOXENDALE, manager of the Pacific Cable Company’s 
board, is now in Montreal, Can., negotiating with the Canadian 
Pacific Railway Company, for the purpose of making some agree- 
ment as to carrying the cable company’s business across the 
Dominion. The Pacific Cable Company is at present operating a 
service between the Pacific coast of Canada and the South Seas. 

Cc. A. S. HOWLETT, formerly connected with the Western 
Electric Company of Chicago, and ex-president of the Chicago 
Electric Club, was in Chicago last week on a brief business trip. 
Mr. Howlett, who is now with the General Electric Company at 
Schenectady, N. Y., was a guest of the Chicago Electric Club on 
December 1 and was enthusiastically greeted by his old associates. 


E. E. NOBLE, superintendent of construction of the Cleveland 
Electric Illuminating Company, Cleveland, Ohio, has invented a 
new pothead for use on cable terminals on poles and within sta- 
tions. This pothead is made entirely of porcelain, with the ex- 
ception of the contact blocks, and has been used exclusively by the 
Cleveland Company for over a year with very gratifying results. 
The appliance is being manufactured and sold by the Colonial 
Sign and Insulator Company, of Akron, Ohio. 

H. THURSTON OWENS, consulting engineer, New York city, 
will deliver an illustrated lecture on “Steel Lighting Fixtures” 
on December 17, at 8:15 p. m. at the joint meeting of The Na- 
tional Commercial Gas Association and the New York Section 
of the Illuminating Engineering Society. Mr. Owens has inves- 
tigated the public lighting in most of the large cities of both this 
country and Europe, and has one of the largest private collec- 
tions of photographs showing street lighting conditions. 


G. BREWER GRIFFIN has been appointed manager and is 
actively directing the sales policy of the detail and supply sales 
department of the Westinghouse Electric and Manufacturing Com- 
pany, in which department transformers, meters, fans, heating ap- 
pliances, switches, switchboards, railway line material, etc., are 
sold. Mr. Griffin has been assistant manager of this department 
for six years, having previously been connected with the sale of 
detail apparatus in the Boston office, altogether having been em- 
ployed some seven years with this company. Previous to his con- 
nection with the Westinghouse company, Mr. Griffin was with the 
Manhattan General Construction Company of New York as a spe- 
cial representative, finally opening an office for it in Boston. 


S. L. NICHOLSON has recently been appointed general sales 
manager of the Westinghouse Electric and Manufacturing Com- 
pany, and has direct charge over the sales policies of the entire 
company. Mr. Nicholson has been with the company for eleven 
years in many different capacities, as salesman, as district depart- 
ment manager, and as industrial and power sales manager for the 
past five years, from which last position he resigned to take the 
present post. Before coming to the Westinghouse company he 
was with the C. & C. Electric Company. He is perhaps best 
known to motor manufacturers as the organizer and president of 
the American Association of Motor Manufacturers, an organization 
which has done much in the two short years of its life to improve 
the art of manufacturing motors. 


PAUL M. CHAMBERLAIN has opened a consulting engineer- 
ing office at 1522 Marquette Building, Chicago. Mr. Chamberlain 
was graduated from the Michigan Agricultural College in 1888, 
and from Cornell University in 1890. For several years he was 
engaged in practical work with the Brown Hoist Company, of 
Cleveland, Ohio; the Frick Company, engineers, of Waynesboro, 
Pa., and the Hercules Iron Works, of Aurora, Ill. He then ac- 
cepted the assistant professorship of mechanical engineering at 
the Michigan Agricultural Coliege. At the opening of Lewis In- 
stitute in Chicago, he took charge of the engineering work and 
it was largely through his efforts that it was brought up to its 
well-known standard of excellence. During his connection with 
Lewis Institute he carried on much consulting work with special 
reference to power production and factory methods. He resigned 
this position to act as chief engineer for the McCan Mechanical 
Works, of Los Angeles, Cal. Later he accepted the position as 
chief engineer of the Under-Feed Stoker Company of America, 
where for the past two years and a half he has made a special 
study of boiler-room equipment, economy in fuel )}urning and 
smoke abatement. He will devote his time to new designs and 
improvement of existing installations. 


OBITUARY. 


A. E. DRESSER, manager of the Fort Wayne Electric Works’ 
Syracuse office, died on Sunday, November 28, of heart disease 
and was buried at Ithaca, N. Y., November 30. He was forty-six 
years of age and had been in the:-employ of the Fort Wayne elec- 
tric Works as manager of its Syracuse office for ten years, prior 
to which he was with the Fort Wayne Electric Corporation and 
formerly connected with the General Electric and Thomas-Houston 
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companies. Mr. Dresser had a wide circle of friends in the elec- 
trical trade in central and western New York, where he always 
resided. 


NEW PUBLICATIONS. 


INTERNATIONAL BUREAU OF THE AMERICAN REPUB. 
LICS—The November, 1909, Bulletin, which has just been issued 
contains almost a plethora of interesting and valuable news of 
the South American republics, and is recommended to the attention 
of all who are interested in a business way with our southern 
neighbors. The most noteworthy article, from an engineering 
standpoint, is “Opening up Oriente (Cuba),” by I. A. Wright, 
editor of the Cuba Magazine, Camaguey, Cuba, W. I. 

TECHNOGRAPH—The 1908-1909 (No. 23) number of “Tech- 
nograph,”’ the annual publication of the engineering societies of 
the University of Illinois, which has just been issued, contains 
some interesting articles. Among these may be mentioned “The 
Illinois Engineering Experiment Station,” by L. P. Breckenridge; 
“Steam Turbine Performance” (abstract of a paper read before 
the Western Society of Engineers, May 5, 1908), by J. C. Thorpe, 
and “Test of a Three-Kilowatt Westinghouse Type S. Transformer,” 
by Antonio Guell and Hubert M. Turner. 


THE GENERATOR, NEW YORK ELECTRICAL SCHOOL— 
The students of the New York Electrical School have published 
the November number of The Generator, in which there is an ex- 
cellent article on “Phototelegraphy and the Korn Phototelegraph.” 
There are also contained a large number of interesting notes which 
show that this little monthly is being excellently handled by the 
enterprising students of the school. This is only the third num- 
ber of the publication, but represents considerable progress and 
speaks well of its fuure. 

TUNGSTEN STREET SERIES LAMPS—The Engineering De- 
partment of the National Electric Lamp Association has just issued 
Bulletin No. 6-G entitled, “Tungsten Street Series Lamps.” This 
publication supersedes Bulletin 6-A, and contains much additional 
information in regard to this very popular type of lamp for in- 
candescent street lighting. These lamps operate quite well on 
direct current or alternating current circuits. In the latter in- 
stance they are used quite commonly with as low as twenty-five 
cycles without perceptible flicker. The life rating that is placed 
on these lamps is 1,350 hours, which is known to be a very con- 
servative figure, as in most instances this is very much exceeded. 
The bulletin gives distribution and other performance curves, com- 
plete data of every characteristic of the lamps, and comparisons 
of tungsten and carbon lamps for this service. 


PROPOSALS. 


POST OFFICE, LIMA, OHIO—The office of the Supervising 
Architect, Washington, D. C., will receive sealed proposals until 
January 10, 1910, for the construction (including plumbing, gas 
piping, heating apparatus, electric conduits and wiring) of an ex- 
tension, remodeling, etc., to the United States Post Office at Lima, 
Ohio, in accordance with drawings and specifications, copies of 
which may be obtained at this office or from the custodian at 
Lima, Ohio, or at the Supervising Architect’s office. 


«POST OFFICE, ATHENS, OHIO—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed’ proposals 
until December 28, 1909, for the construction (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring) of 
the United States Post Office at Athens, Ohio, in accordance with 
the drawings and specification, copies of which may be had from 
the custodian of site at Athens, Ohio, or at the Supervising Archi- 
tect’s office. 


POST OFFICE, BEATRICE, NEB.—The office of the Supervis- 
ing Architect, Washington, D. C., will receive sealed proposals 
until December 29 for the construction (including plumbing, gas 
piping, heating apparatus, eleciric conduits and wiring, and tower 
clock) of an extension, remodeling, etc., to the United States Post 
Office at Beatrice, Neb., in accordance with drawings and specifica- 
tion, copies of which may be obtained from the custodian at 
Beatrice, Neb., or at the Supervising Architect’s office. 


POST OFFICE, CHESTER, PA.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed proposals until 
January 11, 1910, for the extension, remodeling, etc. (including 
plumbing, gas piping, heating apparatus, electric conduits and wir- 
ing), of the United States Post Office at Chester, Pa., in accordance 
with the drawings and specifications, copies of which may be had 
from the custodian at Chester, Pa., or at the Supervising Archi- 
tect’s office. 


POST OFFICE AND COURT HOUSE, BRISTOL, TENN.—The 
office of the Supervising Architect, Washington, D. C., will receive 
sealed proposals until January 12, 1910, for the extension, remodel- 
ing, etc. (including plumbing, gas piping, heating apparatus, electric 
conduits and wiring), of the United States Post Office and Court 
House at Bristol, Tenn., in accordance with drawings and specifica- 
tions, copies of which may be had from the custodian at ‘Bristol, 
Tell., or at the Supervising Architect’s office. 
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INDUSTRIAL ITEMS. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., is to 
furnish the Palmilla Milling Company, of Parral, Mex., with twenty- 
two Allis-Chalmers motors to be used in their new gold reduction 
plant. The motors will drive stamps and accessory machinery of 
the latest type, all of which is to be furnished by the Allis-Chal- 


mers Company. 


THE CHARLES L. KIEWERT COMPANY, of Milwaukee, New 
York, and San Francisco, is distributing a circular on Siemens E 
carbons for direct-current and alternating-current enclosed arc 
lamps. Among advantages of these carbons there are pointed out 
their long life, high efficiency, straightness and uniformity and 
brilliant white light produced. 


THE BUCKEYE ELECTRIC COMPANY, of Cleveland, O., is 
circulating a striking folder with the title, “Ask the Chairman.” 
This shows that the invariable rule of the chairman of any well- 
established board of directors is to buy of a manufacturer who has 
a reputation to live up to, and it further makes clear that the 
Buckeye reputation is one of this order. 


THE GREGORY ELECTRIC COMPANY, Chicago, IIl., has just 
distributed the December “Bargain Sheet” which contains revised 
and reduced prices on electrical! machinery and equipment. In 
connection with this list, the company is also distributing circulars 
devoted to descriptions of Century single-phase motors, for which 
i: is the sales agent, and of new National direct-current motors. 


THE WIRE AND TELEPHONE COMPANY OF AMERICA, 
with headquarters at Rome, N. Y., announces that on and after 
December 14 it will change its corporate name to the ROME WIRE 
COMPANY. There will be no change in the management or poli- 
cies of the company, however, and it will continue to manufacture 
the wellknown “Romeoid” bare and insulated wires for electrical 
purposes. 


THE CENTRAL ELECTRIC COMPANY, of Chicago, Ill. is 
distributing two new circulars descriptive of D. & W. service 
switches, fuses and cutouts. These bulletins will be found of con- 
siderable value to central-station managers in that they give in- 
formation on several new devices for use on highly inductive cir- 
cuits such as offered by power loads. Copies of these circulars 
will be sent upon request. : 


THE HOLOPHANE COMPANY, of Newark, O., is sending out 
an interesting folder entitled, “Who’s to Blame?” It shows clearly 
that seventy-five per cent of the errors that occur in any plant 
happen after dark, and it points out that the trouble in most 
instances is caused by very poor light. It also offers to send out 
a copy of its booklet “The Lighting of Mills and Factory” to those 
interested in the subject of effective and efficient factory lighting. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing the new price list and discount sheet to be used in con- 
nection with catalogue No. 26. The final pages of this publication 
contain descriptions and illustrations of new apparatus and sup- 
plies which have been brought out since the last catalogue was 
issued. The last page is devoted to electrical devices for domestic 
purposes and offers suggestions for the holiday trade. 


THE HOYT ELECTRICAL INSTRUMENT WORKS, of Pena- 
cook, N. H., is distributing Bulletin No. 2, which deals with type 35 
Hoyt voltmeters and ammeters. The type IU volt-ammeters are 
also described. The instruments are especially designed for direct 
current service and are made both for switchboard and for port- 
able use. The volt-ammeters consist of two type C-35 instruments, 
one a voltmeter and the other an ammeter, and are particularly 
suitable for mounting on electric vehicles. 


THE FEDERAL ELECTRIC COMPANY, Lake and Desplaines 
streets, Chicago, which is well known for its manufacture of elec- 
tric signs and electric lighting specialties, has developed a new 
line, namely, that of the manufacture of vacuum cleaners. A six- 
teen-page booklet has just been published by the company relative 
to the many uses and marked advantages of this machine. The 
pamphlet is illustrated by many excellent engravings which give 
a very good idea of the ease of manipulation and the variety of 
purposes for which the Federal vacuum cleaner is adapted. 


THE COLONIAL SIGN & INSULATOR COMPANY, of Akron, 
ODhio, well-known maker of porcelain electric sign letters and other 
porcelain electric specialties, is manufacturing a new line of all- 
porcelain potheads for distribution network cables. These _ pot- 
heads have been tested out under severe service and test condi- 
tions for more than a year and have given excellent results. They 
are weatherproof, compact and light but rugged in construction. 
Beside standard sizes the company can make them for special con- 
ditions and will furnish full information and illustrations of numer- 
ous applications upon request. 


THE AMERICAN PLATINUM WORKS, of 251-255 New Jer- 
sey Railroad Avenue, Newark, N J., have acquired by purchase 
the real estate and building formerly owned and occupied by the 
Caffrey Leather Company and J. Liebstein & Sons, located at 
225-227-229 and 231 New Jersey Railroad Avenue (Newark), cov- 
ering half.a block on that avenue—110 feet—and having a front- 
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age of 250 feet on Oliver and thirty feet on Chestnut streets. 
The present buildings will be reconstructed and modernized and 
additional structures will be erected, which, when finished will 
give this company one of the most complete plants in the world 
for the refining of platinum, gold and silver. 


THE MOORE ELECTRICAI. COMPANY, 169 Malvern Street, 
Newark, N. J., has just published Bulletin No. 22 dealing with the 
Moore light. The Moorg light is now made in two types, the white 
Moore tube and the yellow Moore tube. In the former system rari- 
fied carbon dioxide is used in the tube, and in the latter nitrogen is 
used instead. These tubes are operated on _ sixty-cycle alter- 
nating current systems. The white tubes have been found to yield 
a very close approach to daylight, and therefore are serviceable in 
many mercantile shops where color matching is an important feat- 
ure. The yellow tubes are somewhat more efficient and are advo- 
cated for the illumination of large areas. 


PASS & SEYMOUR, INC., of Solvay, N. Y., have issued their 
new catalogue No. 18 which is devoted to the large number of 
specialties manufactured by this old and well-known firm. This 
catalogue contains 144 pages, giving an excellent idea of the great 
variety of the products manufactured. It is prepared in a very 
convenient form, however, so as to be easily slipped in the pocket 
of electrical contractors or wiremen who have occasion to use the 
P. & S. specialties very extensively. Accompanying the catalogue 
is a price list and discount sheet Number 180, which alone con- 
tains forty pages. Copies of these publications will be supplied 
to those interested in electrical wiring supplies. 


JAMES BEGGS & COMPANY, 109 Liberty Street, New York 
city, are distributing a new and greatly enlarged edition of “Feed 
Water Filtration.” This book explains how oil, dirt, etc., get into 
feed water, what damage they do within the boilers, and how to 
remove such impurities before this can occur. It tells how water 
of condensation and returns from heating systems may safely be 
used to cut down the coal and water bills and it explains the 
advantages and disadvantages of various methods of filtration. 
Numerous instances are cited where filtration through terry cloth 
at the last point in the line before water enters the boilers has 
proven successful after other methods have failed. The Blackburn- 
Smith feed-water filter and grease extractor is described in detail. 
Engineers will find this book well worth writing for. 


THE MONARCH TELEPHONE MANUFACTURING COM- 
PANY, Washington and Morgan Streets, Chicago, Ill., has recently 
issued a booklet entitled “A New Source of Revenue for Telephone 
Exchanges.” This little publication describes quite fully the oper- 
ation and possibilities of the company’s system of electric clocks 
and electric time stamps. It brings to light the fact that these 
are yet undeveloped sources of revenue in even the moderate sized 
telephone plant and sets forth the convenience of a system of elec- 
tric clocks operated by a master clock at the central station. One 
of the most interesting pieces of information is a set of tables 
containing estimates of the expense of installation of clock sys- 
tems under several conditions. The deduction from the tables 
is that a telephone company can develop the time-service business 
and make a profit from two to three times as great as that secured 
from telephone subscribers. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is dis- 
tributing three bulletins known as Nos. 116, 117 and 118 respective- 
ly. Bulletin No. 116 is devoted to motor-generator sets, which 
are important factors in the distribution of electrical energy 


on the modern power system. No power station 
could be profitably equipped with the assortment. of 
machinery which would * be necessary to supply 


electric current to meet the varied requirements of a modern 
power system. The current produced by the central power sta- 
tion must be adapted to the service of the greatest number. In 
order to supply the needs of the minority, transforming devices 
of some sort must be used. The functions of the motor-generator 
set and the methods of choosing the motor-generator best adapt- 
ed for each condition have been clearly outlined in this bulletin. 
Bulletin No. 117 describes Form L, direct current machines. Small 
direct current motors have proved their value in every modern 
industry and are used for a variety of applications, from running 
lathes to operating organ blowers. The application of these mo- 
tors to laundry apparatus, printing presses and other machinery 
with similar requirements, has brought about changes and im- 
provements in the respective industries which are having an im- 
portant effect on their development. For this reason this bul- 
letin, describing apparatus of this type, has a decided interest for 
every manufacturer. It is well illustrated with halftone engrav- 
ings, showing applications of Crocker-Wheeler motors to various 
types of machinery. “Motor Drive in the Laundry” is the title 
of Bulletin No. 118. The application of electric motor drive to 
laundry machinery has brought about greater cleanliness, better 
light, saving in power, increased output, saving in repairs, great- 
er comfort to employees and greater flexibility of location of 
machines. All these items have such a direct bearing on the 
effectiveness and efficiency of any equipment that no laundryman 
can afford to ignore them. Now motor drive has gained these 
results for the laundries is clearly outlined in this pamphlet. 
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THE McROY CLAY WORKS, Brazil, Ind., manufacturers of 
conduits for telephone, telegraph, electric light and power cables, 
is distributing a blotter containing a calendar for the month of 
December and a convincing illustration of a demonstration of the 
strength of McRoy conduits. 


T. J. COPE, 3244 North Fifteenth Street, Philadelphia, Pa., 
reports his business as better than it has ever been before in 
his twenty-four years’ experience. Though general business con- 
ditions have not been good for the past two years his business 
has increased to such an extent that he now has five different 
shops at work turning out his underground electrical specialties. 


THE ENTERPRISE MACHINE MANUFACTURING COM- 
PANY, 2625 Sarah Street, Pittsburg, Pa., has placed a new line 
of pneumatic and water-driven boiler-tube cleaning outfits on the 
market at an extremely low price. While the company is selling 
these outfits at little more than half their former price, there has 
been no decrease in excellence of quality, the drop being due to 
improved methods of manufacture. : 


THE ALLIS-CHALMERS COMPANY is supplying the equip- 
ment for a municipal lighting plant for the city of Greenville, 
Texas. It will consist of two 300-kilowatt, sixty-cycle, three-phase 
alternators, direct-connected to fourteen and thirty by thirty-six 
cross-compound engines, running 120 revolutions per minute, and 
will include condensers. There will be one engine and one induc- 
tion motor-driven exciter, also the necessary switchboard panels. 


THE MECHANICAL APPLIANCE COMPANY, Milwaukee, 
Wis., has published a new bulletin describing its type “K” poly- 
phase induction motors. This pamphlet gives full details of con- 
struction of the stator and rotor, as well as of the frame, bearings 
and shaft. The operating characteristics of these motors are 
discussed, and the care in inspection and testing that they receive 
before shipment is made clear. A few of the manifold applications 
of the motors are briefly described. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IIl., is dis- 
tributing a unique price list of the well known Columbia carbon 
lamps of various types. This price list contains revised prices 
and should be in the possession of every lamp user. An improved 
method of indexing enables the user to immediately find the 
price on any desired line. This company is also distributing a 
new folder descriptive of a combined electric stove and toaster 
which is a decidedly new type. This is a universal device pro- 
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vided with a toasting drawer and a heating plate so that you 
can prepare your coffee and toast at the same time. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., has recently 
distributed an attractive booklet devoted to factory lighting. Since 
the Nernst lamp was first introduced in 1901 many improvements 
have been made, among which may be mentioned the wafer heater; 
the spring type holder for multiple glower lamps and the screw 
burner for single glower lamps which have simplified the system 
greatly and made the Nernst lamp particularly suitable for factory 
lighting. This book contains many photographs of factories in 
which Westinghouse Nernst lamps have been installed and also 
many expressions from factory men in favor of this lamp. 


THE BUCKEYE ELECTRIC COMPANY, Chicago, Ill., an- 
nounces that F. E. Whorff, chief electrician of the San Francisco 
Harbor Commission, has an interesting record on the lighting of 
the Ferry building. About the first of the year, Buckeye tungsten 
incandescents were substituted for the carbon filament and are 
lamps in use in the waiting rooms and nave of the building. The 
lighting was improved 100 per cent and according to the records that 
have been kept the consumption of electricity has been cut about 
forty per cent. Ten clusters of six 100-watt lamps each, were 
installed in the nave and the records show that these lamps have 
given a continuous service of over 2,750 hours, to date. There 
has been no appreciable loss of candle power. Four lamps were 
carefully examined recently and showed no evidence of. deteriora- 
tion and when tested with a watt-meter, showed less than the 
rated consumption in each case. The readings were: 91.0, 92.5, 
92.5 and 97.5 watts, respectively, for the four lamps. Renewals 
since the first of the year have been two in number. 





DATES AHEAD. 


Chicago Electrical Show, Coliseum, Chicago, January 15 to 29, 
1910. 

Wisconsin Electrical Association. Annual convention, Milwau- 
kee, Wis., January 19 and 20, 1910. 

Toledo Electrical Show, Coliseum, Toledo, Ohio, January 31- 
February 5, 1910. 

San Francisco Electrical Exposition, January 29, February 5, 
1910. 

Philadelphia Electrical Exposition, Philadelphia, Pa., February 
14-26, 1910. 


Directory of Electrical and Allied Engineering and Scientific 
Societies. 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
Lloyd Lyon, secretary and auditor Mobile Light and Railway 
Company, 158 Government Street, Mobile, Ala. 


AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 


AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, Dr. J. 
W. Richards, Bethlehem, Pa. 
AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secre- 


tary, Dr. Albert C. Geyser, 352 Willis Avenue, New York city. 


AMERICAN FOUNDRYMEN’S ASSOCIATION. De. 
Richard Moldenke, Wachtung, N. J. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, Engineering Societies Building, 29 West 
Thirty-ninth Street, New York city. 


AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York 
city. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One Hundred and Sixteenth Street, New York city. 


AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Il. 


AMERICAN ROENTGEN-RAY SOCIETY. Secretary, Dr. G. C. 
Johnson, 514 Bijou Building, Pittsburg, Pa. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Prof. Edgar Marburg, University of Pennsylvania, Philadel- 
phia, Pa. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS.  Secre- 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York 
city. 


Secretary, 


AMERICAN SOCIETY OF CIVIL ENGINEERS _ Secretary, 
Charles Warren Hunt, 220 West Forty-seventh Street, New 
York city. 


AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Sec- 
retary, A. P. Folwell, Flatiron Building, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ASSOCIA- 
TION. Secretary, B. V. Swenson, Engineering Societies 
Building, 29 West Thirty-ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY ACCOUNT- 
ANTS’ ASSOCIATION. Secretary H. E. Weeks, secretary 
and treasurer Tri-City Railway Company, Davenport, Iowa. 


AMERICAN STREET AND INTERURBAN RAILWAY CLAIM 
AGENTS’ ASSOCIATION. Secretary, B. B. Davis, claim agent 
Columbus Railway and Light Company, Columbus, Ohio. 


AMERICAN STREET AND INTERURBAN RAILWAY EN- 
GINEERING ASSOCIATION. Secretary, J. W. Corning, elec- 
trical engineer Boston Elevated Railway Company, Boston, 
Mass. 


AMERICAN STREET AND INTERURBAN RAILWAY TRANS- 
PORTATION AND TRAFFIC ASSOCIATION. Secretary, B. 
V. Swenson, Engineering Societies Building, 29 West Thirty, 
ninth Street, New York city. 


AMERICAN STREET AND INTERURBAN RAILWAY MANU- 
FACTURERS’ ASSOCIATION. Secretary, George B. Keegan, 
2321 Park Row Building, New York city. 


ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, J. E. Cowles, superintendent of lighting, Hot 
Springs Light and Railway Company, Hot Springs, Ark. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox, Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frase, Edison Electric Dluminating Company, Brook- 


























December 11, 1909 


ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGI- 
NEERS. Secretary, G. H. Winslow, Perry-Payne Building, 
Cleveland, Ohio. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, G. B. Colegrove, Illinois Central Railroad, Chicago, Ill. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick Streets, San Francisco. 

CALIFORNIA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, P. T. Whittier, Spencer, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, 
Young, Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Ac- 
ton Burrows, 157 Bay Street, Toronto, Ontario. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. 
L. Neereamer, Traction Terminal Building, Indianapolis. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, assistant claim agent Chicago, South Bend & North- 
ern Indiana Railway Company, South Bend, Ind. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, J. C. Lawler, Colorado Springs, Colo. 
NNECTICUT STATE STREET RAILWAY ASSOCIATION. 
Secretary, F. W. Poole, Bridgeport, Conn. 

HLECTRIC CLUB OF CHICAGO. Secretary, Wm. S. Taussig, 627 
Jackson Boulevard, Chicago, IIl. 

ELECTRIC CLUB OF CLEVELAND. Secretary, George L. Crosby, 
1200 Schofield Building, Cleveland, Ohio. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. 
Holabird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West 
Forty-second Street, New York city. 


 & 


ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Charles J. Sutter, 1220 Pine Street, 
St. Louis, Mo. 


ELECTRICAL TRADES ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, 
Montreal, Canada. 

ELECTRICAL TRADES ASSOCIATION OF CHICAGO. Secre- 
tary, Frederick P. Vose, Marquette Building, Chicago, IIl. 
ELECTRICAL TRADES ASSOCIATION OF PHILADELPHIA. 
Secretary, John W. Crum, 1324 Land Title Building, Philadel- 

phia, Pa. 

ELECTRICAL TRADES ASSOCIATION. OF THE PACIFIC 
COAST. Secretary, Albert H. Elliott, Harding Building, San 
Francisco, Cal. 


ELECTRICAL TRADES SOCIETY OF NEW YORK. 
National Electrical Trades Association.) 
Neilson, 80 Wall Street, New York city. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secre- 
tary, Charles H. B. Chapin, 29 West Thirty-ninth Street, New 
York city. 

ENGINE BUILDERS’ ASSOCIATION OF THE UNITED STATES. 
Secretary, J. I. Lyle, 39 Cortlandt Street, New York city. 
ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, H. G. Per- 

ring, 1317 Spruce Street, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, W. Fay 
Martin, Milwaukee, Wis. 

FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, G. F. Doig, Gainesville, Fla. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, IIl. 

ILLINOIS STATE ELECTRIC ASSOCIATION. Secretary, H. E. 
Chubbuck, La Salle, Ill. 

ILLUMINATING ENGINEERING SOCIETY. 
S. Millar, Engineering Societies Building, 
ninth Street, New York city. 

INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, 
eric Leslie, Muncie, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Allan J. Paylow, Rockport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

INTERNATIONAL INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, A. C. Davis, Parkersburg, W. Va. 

IOWA ELECTRICAL ASSOCIATION. Secretary, W. N. Keiser, 
Des Moines, Iowa. 


(Member 
Secretary, Franz 


Secretary, Preston 
33 West Thirty- 


Fred- 
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IOWA INDEPENDENT TELBPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, L. D. Mathes, Dubuque, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET 
RAILWAY ASSOCIATION. Secretary, James D. Nicholson, 
Newton, Kan. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary, W. G. Turpine, Henderson, Ky. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. 
tary, M. E. Crow, Houlton, Me. 

MAINE STREET RAILWAY ASSOCIATION. 
Newman, 471 Congress Street, Portland, Me. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. Meets 
second Wednesday of-each month except July and August. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. 
Taylor, 390 Old Colony Building, Chicago, III. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
A. P. Biggs, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. 
B. W. Copperthwait, Faribault, Minn. 

MISSISSIPPI ELECTRICAL ASSOCIATION. 
bott, manager Jackson Electric Railway, 
Company, Jackson, Miss. 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER- 
WORKS ASSOCIATION. Secretary, Claude L. Clary, Sikes- 
ton Electric Light and Power Company, Sikeston, Mo. 


Secre- 


Secretary, E. A. 


Secretary-treasurer, 


Secretary, J. Ab- 
Light and Power 


MISSOURI INDEPENDENT TELEPHONE ASSOCIATION.  Sec- 
retary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION.  Secre- 
tary, J. B. Magers, Madison, Ind. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, 
D. L. Gaskill, Greenville, O. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 


THE UNITED STATES. Secretary, W. H. Morton, 41 Mar- 
tin Building, Utica, N. Y. 
NATIONAL ELECTRICAL TRADES ASSOCIATION. Secretary, 
Frederick P. Vose, 1343 Marquette Building, Chicago, Ill. 
NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary and 
treasurer, F. M. Tait, 124 East Fourth Street, Dayten, Ohio. 
Executive secretary, T. C. Martin, 33 West Thirty-ninth Street, 
New York city. . 

NEBRASKA ELECTRICAL ASSOCIATION. 
McMaster, Beatrice, Neb. 

NEBRASKA INDEPENDENT TELEPHONE ASSOCIATION. 
retary, R. E. Mattison, Lincoln, Neb. 

NEW ENGLAND ELECTRICAL TRADES ASSOCIATION. Sec- 
retary, Alton F. Tupper, 84 State Street, Boston, Mass. 


NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, C. H. Hodskinson, Boston, Mass. 


NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. Meetings held on 
fourth Thursday of each month. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, 
Engineering Societies Building, 29 West Thirty-ninth Street, 
New York city. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Lib- 
erty Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, Ohio. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralph Reamer, Columbus, Ohio. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, Prof. F. E. Sanborn, Ohio State 
University, Columbus, Ohio. 

OHIO STREET RAILWAY ASSOCIATION. 
Currie, Akron, Ohio. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSO- 
CIATION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIA- 
TION. Secretary, Frank J. Scherrer, 195 Broadway, New 
York city. 

ORDER. OF THE REJUVENATED SONS OF JOVE. Mercury, 
Roy M. Van Vliet, Monadnock Block, Chicago, Il. 


Secretary, Frank 


Sec- 


Secretary, 


Secretary, Charles 
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PACIFIC COAST ELECTRIC TRANSMISSION ASSOCIATION. 
Secretary, Samuel G. Reed, Portland, Ore. 

PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 7 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. 
Sawyer, Colorado Springs, Colo. Meetings, second Saturday 
of each month. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alex- 
ander Churchward, 30 Church Street, New York city. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. § Secre- 
tary, E. D. Forbes, 96 Franklin Street, Scuth Framingham, 
Mass. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. H. H. Norris, Cornell University, Ithaca, N. Y. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. 

Secretary, E. T. Moore, Dallas, Tex. 
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STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, 
New York city. 


TEXAS INDEPENDENT TELEPHONE ASSOCIATION.  Secre- 
tary, T. A. Gould, Ennis, Tex. 


UNDERWRITERS’ NATIONAL ELECTRIC ASSOCIATION. Sec- 
retary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 


VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION.  Secretary-treasurer, E. B. Seeley, 
St. Johnsbury, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. 
Marsden, Manchester, Vt. 

VIRGINIA STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, B. L. Fisher, Rocky Mount, Va. 

WESTERN SOCIETY OF ENGINEERS (Electrical Section). 
Chairman, William B. Jackson, 115 Adams Street, Chicago, 
Ill.; secretary, J. H. Warder, Monadnock Block, Chicago, II. 


‘WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. 


Secretary, W. S. Boyd, 125 Monroe Street, Chicago, IIl. 
WISCONSIN ELECTRICAL ASSOCIATION. Secretary, John S. 
Allen, Lake Geneva, Wis. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) November 30, 1909. 


941,354. INDICATOR. Alfred J. Border, Wellington, New Zealand, 
assignor of one-half to Lucy Maude Coventry, Wellington, New 
Zealand. Filed May 10, 1906. A drum can be intermittently 
rotated in either direction by the action of two solenoids. 


941,362: SYSTEM OF ELECTRICAL DISTRIBUTION. Richard J. 
Dearborn, Wilkinsburg, Pa., assignor to Westinghouse Electric 
& Manufacturing Company. Filed December 3, 1906. The 
system includes a rotary converter and a storage battery con- 
nected to a polyphase alternating-current circuit. A motor- 
driven voltage regulator varies the ratio of transformation, and 
the motor works forward or reverse according as the mean 
current variations in the circuit are above or below a pre- 
determined amount. 

941,363. TROLLEY-CATCHER. Charles I. Earll, New York, N. Y. 
Filed September 30, 1903. Automatic means for checking the 
rotation of the trolley-rope drum may manually be made inop- 
erative. 

941,366. PRIMARY BATTERY. Charles E. Hite, Burlington, N. J. 
Filed April 15, 1907. A multichambered primary-battery cell‘is 
lined with hard rubber, and a removable lid for the same car- 
ries, on its under side, springs provided with aluminum ter- 
minals. 

941,372. SYSTEM OF ELECTRICAL DISTRIBUTION. Paul M. 
Lincoln, Pittsburg, Pa., assignor to Westinghouse Electric & 
Manufacturing Company. Filed December 3, 1906. Similar to 
No. 941,362, but includes a booster and has different regula- 
tion features. 

941,888. CROSS CONNECTIONS FOR DYNAMO-ELECTRIC MA- 
CHINES. Robert Siegfried, Pittsburg, Pa., assignor to West- 
inghouse Electric and Manufacturing Company. Filed October 
3, 1905. Cross connections for radially adjustable brush-holder 
brackets comprise conducting ring segments having end slots. 

941,390. UNDERRUNNING CURRENT-COLLECTOR. Samuel B. 
Stewart, Jr., Schenectady, N. Y., assignor to General Electric 
Company. Filed November 23, 1904. An underrunning con- 
tact shoe is supported by a spring-controlled parallelogram 
device. 

941,391. ELECTRIC CAR-CONTROLLING SYSTEM. Arthur B. 
Stitzer, Philadelphia, Pa. Continuation of application. Filed 
April 30, 1909. This application filed August 2, 1909. Describes 
the motor and controller connections for an electric-railway 
system. ° 

941,397. MOTOR-CONTROL SYSTEM. Harold E. White, Sche- 
nectady, N. Y., assignor to General Electric Company. Filed 
June 23, 1909. The voltage applied to the motor in starting, 
is increased step by step by contactors operating in succession. 
The operating coil of the first contactor is at first connected 
in shunt to the motor, and auxiliary swi¢ches, co-operating with 
the contactors, are provided each to operate a succeeding 
contactor. 

941,408. CONTROL OF ELECTRICALLY-OPERATED SWITCHES. 
Archibald S. Cubitt, Schenectady, N. Y., assignor to General 
Electric Company. Filed May 7, 1908. Means controlled by 
current through any of the several actuating circuits, which 
are connected successively to successive switches, are pro- 
vided for temporarily interrupting the succeeding actuating 
circuit; alco means controlled by the several switches for con- 
necting the succeeding switch to its actuating circuit. 


941,412. MOTOR-STARTER. Max R. Hanna, Schenectady, N. Y., 
assignor to General Electric Company. Filed September 12, 
1907. The first of a number of switches for operation in suc- 
cession to increase step. by step the voltage applied to the 
motor, is provided with means for rendering it responsive to 
the counter electromotive force of the motor. The last switch 
is made responsive to the current in the motor circuit. 


941,416. PRIMARY ELECTRIC CELL OR BATTERY. Albrecht 
Heil, Frankfort-on-the-Main, Germany. Filed April 6, 1909. A 
depolarizer is used, consisting of sulphate of mercury, finely 
divided carbon, and free mercuric oxide. 


941,419. ELECTRIC FURNACE. Charles A. Keller, Paris, France. 
Filed November 4, 1908. The hearth consists of a metal plate 
with projections therefrom, and constitutes one of the elec 
trodes. 

941,425. ELECTRIC-CIRCUIT CONTROLLER. Harry W. Leonard, 
Bronxville, N. Y. Original application filed November 30, 
1901. Divided and this application filed April 6, 1906. Resist- 
ance may be automatically inserted in the motor-starting rheo- 
stat independently of the movement of the circuit breaker. 


941,482. ELECTROPNEUMATIC PIANO-PLAYER. Arthur R. 
Trist, St. Albans, England, assignor to Trist Piano-Player, 
Limited, London, England. Filed November 10, 1906. The pneu- 
matic note-actuating mechanism is operated when the electric 
circuit of the electric control device (fitted to each orifice on 
the tracker) is completed by the perforated music record. 

941,485. INDUCTION-FURNACE. Magnus Unger, Pittsfield, Mass., 
assignor to General Electric Company. Filed May 6, 1908. A 
number of magnetic cores are provided with independent pri- 
mary windings, in inductive relation with which are narrow 
segmental annular chambers opening into the central treat- 
ing chamber. 

941,436. ELECTRIC METER. Frederick M. Vogel, Lynn., Mass., 
assignor to General Electric Company. Filed September 14, 
1904. A meter for alternating currents has a rotatable con- 
ducting member threaded by two magnetic circuits, one of 
which circuits is energized by a series winding assisted by a 
potential winding, the other current being energized by a series 
winding arranged to oppose a potential winding. Short-cir- 
cuited conductors are disposed adjacent to the rotatable mem- 
ber and oppositely displaced from the axis of the magnetic 
circuits. 

941,489. MOTOR-GENERATOR SET. Wilmot A. Danielson, Des 
Moines, Iowa, assignor to General Electric Company. Filed 
August 18, 1908. The motor has a field winding in series with 
the load circuit, and the generator a field winding in shunt to 
the motor armature. 

941,441. RHEOSTAT. George H. Dorgeloh, Schenectady, N. Y., 
assignor to General Electric Company. Filed June 10, 1908. 
An unbiased: controlling arm for the starting resistance con- 
trols an automatic circuit-breaker, the latter being also con- 
trolled by a latch which holds closed a switch which is pro- 
vided in connection with the arm for short-circuiting the same 
when it reaches running position. 

941,445. ALUMINUM CELL REACTANCE. John J. Frank, Pitts- 
field, Mass., assignor to General Electric Company. Filed 
February 2, 1909. Each of a number of aluminum condenser 
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cells is connected to the secondary winding of its respective 
one of a number of transformers, the primary windings of 
which are connected in parallel by a separate circuit. The 
electrodes of adjacent cells are electrically connected, the end 
electrodes being connected respectively to the line wires. 

941,456. DYNAMO-ELECTRIC MACHINE. Fred B. Howell, Sche- 
nectady, N. Y., assignor to General Electric Company. Filed 
August 30, 1907. A dynamo field-coil support has a crown- 
shaped portion, and a flanged portion with upturned edges. 

941,459. ELECTRIC METER. Peter C. Morganthaler, Fort Wayne, 
Ind., assignor to Fort Wayne Electric Works. Filed May 22, 
1909. An alternating current meter has a U-shaped core with 
double poles, a potential pole carried thereby, a series coil sur- 
rounding the inner poles of the core, and lagging coils sur- 
rounding the outer poles of the core. 

:{1,467. ALTERNATING-CURRENT APPARATUS. William Stan- 
ley, Great Barrington, Mass., assignor to General Electric Com- 
pany. Filed November 23, 1905. Describes a wattmeter for 
alternating current. 

941,468. ELECTRIC METER. William Stanley, Great Barrington, 
Mass., assignor to General Electric Company. Filed March 19, 
1906. Similar to the preceding. 

941,469. ALTERNATING-CURRENT METER. William Stanley, 
Great Barrington, Mass., assignor to General Electric Com- 
pany. Filed March 21, 1906. Two independent inductors act 
indirectly on a secondary element common to both of them, 
and means are provided for eliminating torque produced by 
the mutual reactive effects of the inductors and for establish- 
ing opposing torques. 

941,519. INTERMEDIATE TELEPHONE-CONNECTOR. Charles 
A. Hearn and William H. Feddeohann, Decatur, Ind. Filed 
August 27, 1908. An arm projecting: from a pole is provided 
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is supplied alternating current, has its armature mechanic- 
ally connected to a synchronous motor electrically connected 
to the circuit. 

941,600. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph L. 
Woodbridge, Philadelphia, Pa. Filed May 18, 1908. Uses a 
combination of storage batteries and dynamo-electric machine, 
etc. 

941,660. ELECTRIC SWITCH. Frank W. Smith, New York, N. Y. 
Filed February 25, 1909. A link pivoted at one end to a piv- 
oted circuit-closing switch arm is electromagnetically moved 
along a fixed guide bar. ; 

941,666. TELEPHONE SYSTEM. Harry G. Webster, Chicago, IIl., 
assignor to Kellogg Switchboard and Supply Company, Chi- 
cago, Ill. Filed December 19, 1902. Describes in detail a tel- 
ephone system for a central office and substations. 

941,673. ELECTROVIBRATORY COUCH. Walter A. Church, Los 
Angeles, Cal., assignor to Electro-Vibrating Couch Company, 
Los Angeles, Cal. Filed December 21, 1908. A _ vibrating 
crank is operated by an electric motor. 

941,690. ELECTRICAL SYSTEM OF DISTRIBUTION. Walter E. 
Winship, New York, N. Y., assignor to Gould Storage Battery 
Company. Filed March 11, 1905. A converter is operatively 
connected between an alternating-current circuit and a direct- 
current circuit, the latter circuit having a battery operatively 
arranged in respect to it. This battery is caused to charge 
and discharge and operatively arranged to respond to varia- 
tions of load on either circuit. 

941,709. RELAY. Thomas W. Gleeson, Boston, Mass. Filed Jan- 
uary 29, 1908. An armature having a pair of similar and con- 
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941,435.—IN DUCTION-FURNACE, 





with telephonic connections as for establishing temporary tel- 
ephonic connection with a railroad car. 


941,584. ELECTRIC-SWITCH HANDLE. Johann G. Peterson, 
Hartford, Conn., assignor to The Arrow Electric Company, 
Hartford, Conn. Filed June 15, 1909. A headed spring-re- 
tracted stem is movable in the socket of a body of insulating 
material and is held in position by a suitable yoke. 


941,535. ELECTROPLATING APPARATUS. Louis  Potthoff, 
Flushing, N. Y. Filed February 2, 1909. The articles to be 
plated are placed in a movable tumbler, and automatic pro- 
gressive means are provided for subsequent washing, etc. 


941,541. CAB-SIGNAL CIRCUIT. Paul J. Simmen, Los Angeles, 
Cal. Original application filed June 19, 1908. Divided 
and this application filed December 15, 1908. Describes an 
electric signal system connecting a vehicle cab with a circuit 
arranged parallel with the trackway. 


941,556. SPARK-TIMER FOR INTERNAL-COMBUSTION GAS- 
ENGINES. Omar L. Brainard, Sacramento, Cal. Filed Janu- 
ary 20, 1909. An internal gear is provided with a number of 
insulated segments. 


941,585. METHOD OF PRODUCING INSULATING BODIES, Val- 
entin A. Noodt, Hamburg, and Georg Gdéttsche, Altona, Ger- 
many; said Géttsche assignor to said Noodt. Filed March 19, 
1908. Foliated charcoal is added to a liquid binding medium in 
quantity sufficient to take up the liquid, whereupon the mass 
is stirred until the charcoal assumes a splinter formation, after 
which the mass is compressed to form a porous body. 


941,593. INCANDESCENT LAMP. Ross D. Tiffany, Bellingham, 
Wash. Filed August 27, 1908. An electric incandescent lamp 
has a number of separate filaments and a switch mechanism 
for including these, as required, in the circuit. 


941,599. MEANS FOR RECTIFYING SINGLE-PHASE CURRENTS. 
Joseph L. Woodbridge, Philadelphia, Pa. Filed May 4, 1908. 
A dynamo-electric machine, to the rotatable armature of which 
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941,4836.—ELECTRIC METER. 


941,599.—-MEANS FOR RECTIFYING SINGLE- 
PHASE CURRENTS. 


stant magnetic poles movable in unison, is devised so that 
each pole will co-operate with one of two opposite poles of the 
electromagnet of the relay. 


941,720. LINING FOR STORAGE-BATTERY JARS. Albert J. 
Meier, Glendale, Mo. Filed November 6, 1908. A lead lining 
for storage-battery jars has longitudinal ribs on the side walls, 
etc. 


941,748. TELEPHONE-LINE SELECTIVE SWITCH DEVICE. 
John H. Swanson, Baldwin, Wis., assignor of one-fourth to T. 
F. Robinson, St. Paul, Minn. Filed February 21, 1907. De- 
scribes a form of polarized relay. 


941,761. RELAY. Elmer R. Corwin and Charles A. Bals, Chicago, 
Ill., assignors to Corwin Telephone Manufacturing Company, 
Chicago, Ill. Filed September 21, 1908. A relay comprising a 
coil, return magnetizable bar, armature, switching mechanism 
to be operated by the armature, etc., is devised so that the 
coil with its spool may be removed without dismounting the 
bar and switching mechanism. 


941,762. DESK-TELEPHONE. Elmer R. Corwin and Charles A. 
Bals, Chicago, Ill., assignors to Corwin Telephone Manufactur- 
ing Company, Chicago, Ill. Filed December 26, 1908. Has 
certain takedown features. 


941,768. BANK OF LOCKING SWITCH-KEYS. Elmer R. Corwin 
and Charles A. Bals, Chicago, Ill., assignors to Corwin Tele- 
phone Manufacturing Company, Chicago, Ill. - Filed January 
29, 1909. A distributing strip having terminals thereon is car- 
ried by the framework whereby conductors leading from the 
series of push-button switches may be connected with external 
conductors leading to the bank of keys. 


941,768. ELECTRIC FURNACE FOR GAS REACTIONS. Otto 
Dieffenbach and Wilhelm Moldenhauer, Darmstadt, Germany. 
Filed August 25, 1908. One of the two electrodes is composed 
of a charge of fragments of carbon through the interstices be- 
tween which the gas is supplied. 
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941,777. MEANS FOR CONTROLLING ELECTRIC CIRCUITS. 


Gerald W. Hart, West Hartford, Conn., assignor to The Hart . 


Manufacturing Company, Hartford, Conn. Filed April 5, 1909. 
The circuit connections for a translating device, a local circuit 
for an electromagnetic device in shunt to the other device, 
etc., are controlled by two three-point switches. 

941,796. ANODE-MOLD. John F. Miller, Trail, British Columbia, 
Canada, assignor of one-half to Walter H. Aldridge, Trail, 
British Columbia, Canada. Filed November 10, 1906. A draw- 
ing member having positive engagement with the molten 
metal in the mold is provided for withdrawing the cast metal. 


941,811. KEYLESS SOCKET. Clarence D. Platt, Bridgeport, Conn. 
Filed October 22, 1908. One of the ends of an insulating body 
has side recesses extending to the end surface, and an inter- 
nal recess extends from the other end of the body to one of 
the side recesses. 

941,824. INDICATING COIN-HOLDER FOR TELEPHONE-USERS. 
Elijah F. Stone, Chicago, Ill. Filed January 14, 1909. Each of 
a series of token-holder recesses in a vertical support is adapt- 
ed to hold a single coin or token by its edge in a horizontal 
position so that the coins or tokens may be withdrawn sep- 
ately without affecting the others. An associated index has 
consecutive numerals for each recess, together with the corre- 
sponding days of the week. 

941,826. THERMO-ELECTRIC GENERATION. John D. Taylor, 
Pittsburg, Pa. Filed March 27, 1907. Renewed January 18, 
1909. The current is periodically reversed through each ther- 
mo-junction. 



































941,768.— ELECTRIC FUR- 
NACE FOR GAS 
REACTIONS. 


941,839. TELEPHONE-EXCHANGE SYSTEM. Charles L. Zahm, 
Los Angeles, Cal., assignor of one-fourth to Edward E. Clement, 
Washington, D. C. Filed September 19, 1905. Describes an 
automatic telephone system. 

941,859. TERMINAL FOR ELECTRIC CABLES. Charles W. Davis, 
Edgeworth, Pa., assignor to Standard Underground Cable 
Company, Pittsburg, Pa. Filed August 3, 1908. A lead-out is 
adapted to be secured to a conducting core of the cable and 
extending through an annular insulator. The lead-out and in- 
sulator may be locked together after the former has been se- 
cured to the conductor of the cable. 

941,860. TERMINAL FOR ELECTRICAL CABLES. Charles W. 
Davis, Edgeworth, Pa. Filed March 6, 1909. Describes a termi- 
nal structure for a multiple-core cable. 

941,863. ADJUSTABLE SUPPORT FOR ELECTRIC LAMPS. 
Leonard Erikson, Malden, Mass. Filed January 16, 1909. The 
angle of inclination of the lamp may be adjusted by means of a 
kind of ball-and-socket joint located at the upper end of an 
adjustable standard. 

941,891. SYNCHRONIZING APPARATUS. Pietro Pierini, Rome, 
Italy. Filed May 16, 1908. Describes an electric device for 
synchronizing the operation of a cinematograph and a talking 
machine. : 

941,904. PROCESS FOR TREATING CERTAIN ORES. Herbert 
S. Auerbach, New York, N. Y. Filed September 6, 1906. The 
ore to be treated is supplied to a fused body of metal which 
is capable of taking it into solution; an electrolyte is formed 
above the metal and out of contact with the ore, and the ore 
is connected as the cathode of an electric furnace and is re- 
duced by the passage of an electric current through the metal 
and through the electrolyte. 

941,938. TELPHERAGE SYSTEM. Herman Miiller, Leipzig, 
Germany. Filed February. 7, 1906. Describes a circuit-closing 


arrangement for telpher cars. 
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941,941. SWITCH FOR INCANDESCENT-LAMP SOCKETS. Will 
A. McDonald, Grampian, Pa. Filed February 26, 1909. A pair 
of levers pivotally mounted in a stationary frame at right 
angles to each other are provided with handles on their pro- 
jecting ends. One of these levers constitutes a contact mem- 
ber and is arranged to be locked in its operative position by a 
movement of the other lever. 


941,944. TROLLEY-RETRIEVER. Charles Palm, Aurora, Ill. Filed 
September 22, 1908. A rotatable drum is engaged by a rotary 
clutch. 


941,979. ATTACHMENT FOR ELECTRIC APPLIANCES. Harry 
W. Denhard, San Francisco, Cal., assignor to George B. Kat- 
zenstein, Jr., San Francisco, Cal. Filed August 7, 1908. A ring 
or eyelet is secured at the point where the individual con- 
ductors of a turn conductor diverge or separate from the twin. 
There is a retaining band in the rear of the ring and the ring 
is secured in place by the individual conductors. . 


941,996. PROCESS OF SEALING FILAMENT-CARRIERS INTO 
BULBS OF ELECTRIC INCANDESCENT LAMPS. Johann 
Kremenezky, Vienna, Austria-Hungary. Filed September 17, 
1908. The (originally cylindrical) neck of the vertically dis- 
posed bulb blank is caused by a blowpipe flame to contract and 
fuse on to a disk which forms the bottom of the filament car- 
rier, the lower portion of the neck separating and falling away 
by virtue of its own weight. 

942,002. WALL CABINET FOR ELECTRICAL APPARATUS. 
Ernest R. Le Manquais, Bellemead, N. J., assignor to Le Man- 
quais Electrical Manufacturing Company, Bellemead, N. J. 
Filed May 11, 1907. The side portion of the box is partly 
formed of a number of independently removable sections, etc. 

942,044. WIRELESS TELEPHONY AND TELEGRAPHY. Alex- 
ander W. Sharman, Clapham, London, England. Filed July 16, 
1909. A telephonic transmitter is placed in circuit with a 
self-induction coil (grounded at each end) and a source of low- 
tension current; a telegraphic interrupter is adapted to be 
placed in the same circuit, and a signal key is provided to 
break suddenly the circuit through the coil. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of electrical patents (issued by the United 
States Patent Office) that expired December 6, 1909: 


487,242. ELECTRIC MOTOR. Franklin H. Beers, Newark, N. J. 

487,285. ELECTRICAL HEATER. Willis Mitchell, Malden, Mass. 

487,302. METHOD OF ELECTRIC WELDING. Elihu Thomson, 
Swampscott, Mass. 

487,307. CONNECTION FOR COMMUTATORS AND ARMATURE 
WIRES. Ernest P. Warner, Chicago, Ill. 

487,315. ELECTRIC ARC LAMP. Jas. J. Wood, Fort Wayne, Ind. 

487,324. GALVANIC BATTERY. Jas. I. Gethins, Boston, Mass. 

487,329. ELECTRIC MOTOR FOR CARS. Chas. A. Jackson, Read- 
ing, Mass. 

487,332. CLAMP FOR ELECTRIC CONDUCTORS. Henry Lindahl, 
Chicago, Ill. 

487,356. APPARATUS FOR DISTRIBUTION OF ELECTRICITY. 
Thomas Tomlinson, London, England. 

487,360. INCANDESCENT ELECTRIC LAMP. Eugene W. Apple- 
gate, Omaha, Neb. 

487,487. ELECTRIC BELL. Peter Wagner, New York, N. Y. 

ae SWITCH OPERATING DEVICE. John D. Stone, Syracuse, 


487,461. ELECTRICAL DEVICE FOR PREVENTING CRIBBING 
IN HORSES. Geo. W. Whitefield, Evanston, IIl. 

487,462. CONNECTION-PLATE FOR DYNAMOS. 
Fort Wayne, Ind. 

487,477. INCANDESCENT ELECTRIC LAMP. Gustav A. Frei, 
Springfield, Mass. 

487,479. INCANDESCENT ELECTRIC LAMP. Gustav A. Frei, 
Springfield, Mass. 

487,543. SYSTEM OF ELECTRICAL DISTRIBUTION. Oliver B. 
Shallenberger, Rochester, N. Y. 

487,584. MOTOR. Benjamin S. Partridge, Jacksonville, Fla. 

487,607. METHOD OF ARC AND INCANDESCENT METAL 
HEATING. Chas. L. Coffin, Detroit, Mich. 

487,644. PROCESS OF AND APPARATUS FOR GENERATING 
ELECTRICITY. J. S. Rogers, New York, N. Y. 

487,654. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. Albion 
A. Vanderpool, Newark, N. J. 

487,655. ELECTRO-THERAPEUTIC PROCESS AND APPARA- 
TUS. Joshua M. Wardell, Cadillac, Mich. 

487,676. ELECTRIC SIGNALING APPARATUS. Morris Martin, 
Malden, Mass. . 


Jas. J. Wood, 





